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B Hyueiuiyce AH^epeHunpyiOTCH pa3JiHHHLie CTpyKTypLi: b MiiKponwiapHon 30He — HynejmapHbin KOJina- 
hok (H3 KjieTOK snnaepMbi; b 3pejiOM ceMeHH TpaHC(J)opMHpyeTCfl b 3nncTa3y) h napneTajiLHaa TKam>, b 
xajia3ajiLHOH 30He — nocTaMeHT (KOJiOHKa kjictok noa MeracnoponnTOM hjih 3apo,ai>imeBLiM mcuikom) h nozrnyM 
(dpyKTypa OoKajiOBrmHon (JxjpMbi). nocTaMeHT h nojiHyM, a TaioKe rnnocTa3a (norpaHHHHaa TKaHb MOKjry 
HyuejuiycoM, HHTeryMemaMH h xajia3on) hmciot pa3JiHHHbiH reHe3nc h hx B03HHKHOBeHHe CBfl3aHO c onpene- 
jieHHbiMH 30HaMH npHMopflHH ceMH3aHaTKa. Ero nepexojmaa 30Ha o6pa3yeT coSctbchho rnnocTa3y ceMH3anaTKa. 
KneTKH 6a3ajibHOH 3om>i b 3aBHCHMOCTH ot Tuna (fjopMnpyiomerocfl ceMH3anaTKa MOiyr jiaTb Hanajio pa3JiHHHbiM 
CTpyKTypaw. B KpaccwHyuejuiaTHbix ceMJBanaTKax nocTaMeHT h nojmyM (neHTpajibHaa nacTb) B03HHKaiOT H3 
KjieTOK npoKCHMajibHoro (no otholuchhio k apxecnopnajibHon KJieTKe) panoHa, a npoBOflamnn nyqoK — H3 
KjieTOK jmcTajibHoro panoHa MepncTeMbi 6a3ajn>Hon 30 hi>i, npn stom nojmyM ;iH(f)(f)epeHnHpyeTCfl HenocpeacT- 
BeHHO no,a nocTaMeHTOM. JIaTepajibHbie aacTH nojmyMa o6pa3yiOTCH H3 kjictok MepncTeMbi jiaTepajibHoii 30 hm. 
B MeaHOHynejiJiflTHbix ceMH3anaTKax Moryr B03HHKaTb nonnyM h nocTaMeHT, ecjm ohh 6jih3kh no CTpoeHHio k 
K paccHHynejuiHTHbiM, tojii>ko nocTaMeHT jih6o bch xajia3ajn>Haa 30Ha Hynejuiyca npeo6pa3yeTca b nocraMeHTO- 
nojinyM (coneTaeT npw3HaKH nocTaMeHTa n nojmyMa), ecjm oprarnmnna ceMa3aaaTKOB cxojma c TeHynHyneji- 
jihthwmh. B TnnHHHbix TeHyHHynejuiHTHbix ceMa3aaaTKax (J)opMnpyeTCH TOJibKo npoBOjiamnn nynoK. 06cy>Kjra- 
iotch npoHCxojK,aeHHe n (JjyHKUHH Hynejuiyca. 

KniOHeBbie c ji o b 5 9 a: ceMH3anaTOK, Hynejuiyc, npOHcxoacjreHne,jm^epeHnnanHa, CTpoenne, (fjyHKUHH. 

CeM5i3aHaTOK ubctkobmx pacTeHHH coctoht H3 Hyueiuiyca (=MeracnopaHrH5i), HHTeryMeH- 
tob, xana3bi h c})yHHKyjiyca, npn stom ocHOBHyio c})yHKUHK) BOcnpoH3BeueHHfl BbinojiH5ieT Hy- 
uejuiyc, b kotopom npoHexoAHT MeracnoporeHe3, (J)opMHpyioTC5i 3apoAbimeBbiH MeuioK (=Me- 
raraMeTO^HT), nocjie oiuiouoTBopeHHfl — 3apoAbim h SHjjocnepM; ocTanbHbie cTpyicrypbi ceMH- 
3anaTKa cnoco6cTByioT ocyiuecTBJieHHio stoh c})yHKUHH (pnc. 1). Chhohhm ceMH3anaTKa — 
TepMHH «ceM5inoHKa» ynoTpe6ji5iJiC5i npeHMynjecTBeHHo b HeMeuxoH (Samenknospe) 6oTaHH- 
necKOH JiHTepaType XIX b. b cbh3h c tcm, hto MHorne HccjiejjOBaTejiH cpaBHHBann Hyuejuiyc h 
HHTeryMeHTbi c opraHaMH BereTaTHBHOH iiohkh. B aHrjiHHCKOH JiHTepaType TepMHH «seedbud» 
Hcnojib303anca oneHb pejuco h HaH6ojibiuee pacnpocTpaHeHHe, KaK h bo (J)paHuy3CKOH jiHTepa¬ 
Type, nojiynHji TepMHH «ovule» — npoH3BOAHoe ot jiaTHHCKoro cjioBa «ovulum». B coBpeMeH- 
hoh HeMeuKOH JiHTepaType eMy cooTBeTCTByeT «Samenanlage», hto npn aocjiobhom nepeBOjje 
03HanaeT «ceM5i3aHaTOK». B oTenecTBeHHon JiHTepaType uonycxaeTCfl naparuieJibHoe ynoTpe6- 
jieHHe TepMHHOB «ceMHnoHKa» h «ceMH3anaTOK». 

PaHee Ha ocHOBaHHH jiHTepaTypHbix h opnrHHajibHbix uaHHbix 6buia npejjJioxceHa CHCTe- 
Ma npHHUHnoB opraHH3au,HH h THnH3aiiHH ceMH3anaTKa UBeTKOBbix pacTeHHH. Oahh H3 
npHiiunnoB opraHH3auHH xacaiOTCH ceMH3anaTKa b uejioM (npHHUHn nojiHBapnaHTHocTH 
pa3BHTHH h npHHUHn npocTpaHCTBeHHo-BpeMeHHOH KOopuHHauHH), upyme — TOJibKo ero 
OTuejibHbix CTpyKTyp (npHHunnbi nponcxoxcueHHa, pacnojioxceHHH, Ha3HaneHHH h uyGjinpo- 
BaHH5i) (UlaMpoB, 19996). Ilpn co3uaHHH Kjiaccn(})HKauHH Han6ojiee nacTo ncnojib3yiOTCH 
KpHTepHH, OCHOBaHHbie Ha pa3JIHHHOM BpeMeHH CyiUeCTBOBaHHH H MOpC})OJIOrHHeCKOM pa3- 
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Phc. 1. OrpoeHHe ceMH3anaTKa y Luzula pedemontana (no: UJaMpoB, AHHCHMOBa, 1993a). 

eu — BHyTpeHHMH HHTeryMeHT, z — ranocTa3a, jioh — JiaTepajibHaa o6jiacTb Hyuejuiyca, hu — HapyxHbifl HHTeryMeHT, nd — 
noaHyM, ruio — njiaueHTapHbiii o6TypaTop, npn — npoBoaamHH nyuoic, nc — nocTaMem, nm — napHeTaJibHaa TKaHb, p — 

pa(J)e, x — xaJia3a. 


HOo6pa3HH OAHHX H TCX XCe CTpyKTyp y pa3JIHHHbIX UBeTKOBbIX paCTeHHH. Hx THnH3ailHH, oco- 
6eHHO npHMeHHTejibHO k ochobhoh CTpyKType ceMinanaTKa — Hyuejuiycy, othochtch Bee eme 
k HHCjiy HeAOCTaTOMHO pa3pa6oTaHHbix 3M6pHonorHHecKHx npo6jieM. Ha ocHOBaHHH HMeio- 
mnxcH AaHHbix Mbi nonbiTanHCb o6cyAHTb pflA cnopHbix BonpocoB, xacaiomHxcfl nponcxoxcAe- 
HH51, AH4)4) e p eH UHaUHH, CTpoeHHfl H cjjyHKUHH HyijeJUiyca B UejIOM H ero OTAeJIbHbIX TKaHeH B 
HaCTHOCTH. 


O npoHcxoxcAeHHH Hyuejuiyca 

UeHTpajibHaa nacTb ceMH3anaTKa 6bina onncaHa BnepBbie R. Brown (1826) no# 
Ha3BaHHeM «5iApo» ($p. amande, jiaT. nucleus). TepMHH «Hyuennyc» npejuioxcun C. Mirbel 
(1829). OAHaxo oh He o6t>5ichhji, xa k npoH3omjia TpaHC(^opMaiiHH jiaTHHCKoro noH5n™ 
«nucleus» bo c})paHuy3CKoe «nucelle». Ha ocHOBaHHH onHcaHHH reHe3Hca ceMH 3 anaTKa 
moxcho jiHuib AonycTHTb OAHy H3 BepcHH. Mirbel o6Hapy>KHji, hto Hyuennyc (=TpeTbH 
o6oAOHxa ceMH3anaTKa — tercine) noaBnaeTCfl b npouecce pa3BHTHH no3AHee AByx Apyrnx 
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Phc. 2. THnoTeTHHecKHe ctjuihh sbojiiouhh ceMjnaMaTKa ot bctbh c (JjepmjibHbiMH h cTepunbHbiMH TejiOMaMH (7) ao o&beaHHeHHH 
CTepHJibHtix TeJiOMOB b HHTeryMeHT BOKpyr MeracnopaHrnH (2— 4 ) (no: Andrews, 1961). 


o6ojiohck (HHTeryMeHTOB — primine h secondine), KOTopbie nocTeneHHO oxpyacaiOT ero 
b (})opMe BajiHKOB. B TeneHHe jyiHTejibHoro BpeMeHH tercine, hjih «ueHTpajibHoe MaccHB- 
Hoe (MHCHCToe) Tejio» (4>p. corps pulpeux central), ocTaeTCH HenpHKpbiTbiM HapyxcHbiMH 
060JI0MKaMH H xopouio OTJIHHaeTCH OT HHX KaK CTpyKTypa, 3anOJIHeHHaH KJieTOHHOH 
TKaHbio (c})p. est plein de tissue cellulare). «UeHTpajibHoe MaccHBHoe Tejio» nojiynHjio 
Ha3BaHHe «Hyuejuiyc» (ero B03M0>KHaH ceMaHTHKa: 4>p. nu — oOHaxceHHbin, HenoicpbiTbin 
h cellule — KjieTKa). 06a TepMHHa («nucleus» h «nucelle») Hcnojib30Bajincb ojmoBpe- 
MeHHO b 6oTaHHHecKOH jiHTepaType XIX b. HannHaa c pa6o™ Ph. Van Tieghem (1898) 
ocjDHUHajibHbiH cTaTyc nojiyHHJi TepMHH «nucelle» (jiaT. nucellus), KOTopbiii 6bui BKjnoneH 
B COCTaB Ha3BaHHH KpaCCH- H TeHyHHyUeJUIHTHbIX CeMH3anaTKOB. 

Bonpocw npoHcxoxneHHa HHTeryMeHTa h Hyuejuiyca no chx nop uinpoKO nncKyrapy- 
K)TC5i. HHTeryMeHT roMOJiorH3HpoBajiH c jihctobmmh opraHaMH BereTaTHBHoii noHKH, a 
TaiOKe C BHAOH3MeHeHHbIMH HaCTHMH JIHCTa, C HHfly3H5IMH nanOpOTHHKOB, CHHTaJIH HOBO 06 - 
pa30BaHneM; Hyuejuiyc cpaBHHBajin c anexcoM no 6 era, BbipocTOM Ha nnonojiHCTHKe, pac- 
CMaTpHBajin xax HOBoo6pa30BaHne (Worsdell, 1904). CymecTByeT hcckojibko Teopnii (rn- 
noTe3, KOHuenunn), Kacaioiunxca npoHcxoxoteHHfl ceMa3anaTKa ubctkobmx pacreHHH 
(pnc. 2 ,1 — 4). ComacHO cHHaHrnajibHOH rnnoTe 3 e, ceMH 3 anaTOK bo3hhk H 3 copyca, b koto- 
poM ojjhh ueHTpajibHbin cnopaHraii cTan nocTeneHHO HyuejuiycoM, a oxpyxcaiomHe cnopaH- 
thh CTaHOBHJincb CTepwjibHbiMH h o 6 i>eAHHHjiHCb, o6pa3y5i HHTeryMeHT. THnoTe3a 6 buia oc- 
HOBaHa Ha 3aMeTHOM cxoucTBe MejKjty CHHaHrneM Telangium scotti h ceMinanaTKOM Lage- 
nostoma (Benson, 1904; Thomas, 1935, h up.). Ctopohhhkh tcjiomhoh TeopHH 
yTBepxcAaiOT, hto HHTeryMeHT bo3hhk H3 CTeOneBbix ocen (aHm. stem trusses), hjih tcjiomob, 
KOTopbie oxpyxcajiH ueHTpajibHbin MeracnopaHran — Hyuejuiyc (Van Haan, 1920; K 030 - 
riojiHHCKHH, 1948; KpeueTOBHH, 1952; Walton, 1952; Meeuse, 1963, h up.). Ochobhbim 
nocTyjiaTOM KOHuenunn MOUHcjiHKauHH Hyuejuiyca HBJiaeTca nojioxceHHe o tom, hto hhtc- 
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ryMeHT bo3hhk H3 nepnc})epHHecKOH TKaHH MeracnopaHrHH KaK HanpHMep y npeucTaBHTe- 
Jien nopnuKOB Lagenostomales , Trigonocarpales (Andrews, 1961). CxouHan Mbicjib Bbicxa- 
3biBajiacb paHee J. Walton (1953), comacHO KOTopon HanHHHe npoBouniuen cncTeMbi b ne- 
pn(|)epHMecKOH o6jiacTH Hyuejuiyca cjieuyeT HHTepnpeTHpoBaTb KaK «cjihhhhc» HHTeryMeH- 
Ta c HyuejuiycoM. Hcxouh H3 Teopnn uaoHHoro HHTeryMeHTa, nepBbie najieo30HCKHe 
ceM33anaTKH hmcjih UBa cpocuinxcn HHTeryMeHTa, B03HHKUIHX H3 CTepHJibHbix, uhxotomh- 
necKH BeTBflmHxcfl TejiOMOB (nynKOB BeTonex), oxBaTbiBaiomHx TepMHHajibHbiH Meracno¬ 
paHrHH, hjih Hyuejuiyc. BHyTpeHHHe Kpyrn tcjiomob nocTeneHHo cjiHBanncb c HyuejuiycoM 
(Camp, Hubbard, 1963). CornacHO BceM sthm KOHuenuHHM, Hyuejuiyc — sto MeracnopaH¬ 
rHH. Pa3JiHHHH Mexcuy hhmh KacaiOTcn, rnaBHbiM o6pa30M, npOHcxoxcfleHHfl HHTeryMeHTa. 
Ho hh ouHa H3 rnnoTe3 He rc>MOJiorH3HpyeT HHTeryMeHT c (JiepTHjibHbiMH CTpyKTypaM h . He- 
AaBHO 6biJia npejuioxceHa HOBan KOHuenunn, comacHO KOTopon cjihblhhcch HHTeryMeHTajib- 
Hbie TenoMbi 6bmn Korua-To no MeHbuien Mepe nacTHHHo cjDepmnbHbiMH (Herr, 1995,2000). 

Y HexoTopbix coBpeMeHHbix uBeTKOBbix pacTeHHii ( Juglandaceae , Myricaceae ) b opTO- 
TponHbix ceMH3anaTKax HHTeryMeHT He cpacTaeTcn c HyuejuiycoM, a caM Hyuejuiyc HMeeT b 
ocHOBaHHH cBoeo6pa3Hyio «HoxcKy». Ot ocHOBaHHH Hyuejuiyca k 3apoubimeBOMy MeuiKy 
npOXOUHT THXCH H3 yUJIHHeHHbIX KJieTOK, KOTOpbie paCCMaTpHBaiOTCH B KaneCTBe OCTaTKa 
npoBouaiuero nynxa, Korua-To cHaOxcaBiuero MeracnopaHrHH (Kershaw, 1909). Hajinune 
Hyuejuiyca, cboGouhoid ot HHTeryMeHTa, h npOBOuniunx nynKOB b HHTeryMeHTe hbjihiotch 
npHMHTHBHbiMH npH3HaKaMH h xapaKTepHbi jyin HexoTopbix HCKonaeMbix ceMeHHbix nano- 
POthhkob ( Lagenostomales , Trigonocarpales) (Scott, Maslen, 1907; Walton, 1953, h up.). 
CjieuyeT OTMeTHTb, hto y HexoTopbix Cycadales oSHapyxceHO cpacTaHHe Hyuejuiyca c ocho- 
BaHHeM HHTeryMeHTa. Bbuio cuejiaHo npeunojioxceHHe, hto o6jiacTb ceMH3anaTKa, Bbirne ko- 
Topoft Hyuejuiyc cTaHOBHTCH CBoSouHbiM, (JiHjioreHeTHHecKH MOJioxce, neM anHKajibHbie 
Hacra Hyuejuiyca h HHTeryMeHTa (Oliver, 1903). CneuoBaTejibHO, B03HHKHOBeHHe xajia3bi h 
oco6eHHO naxHxana3bi b ceMH3anaTKe uBeTKOBbix pacTeHHH hbjihctch btophhhbim npH3HaKOM. 

Hyuejuiyc ceMH 3 anaTKa UBeTKOBbix pacTeHHH, KaK sto 6buio noKa3aHO eiue W. Hofmei- 
ster (1851), roMOjiornneH MeracnopaHrnio upyrnx Bbicmnx pacTeHHH. 3to npeucTaBjieHHe 
b uaJibHenuieM nojiyHHJio pa3BHTHe bo mhothx nccjieuoBaHHHx (Warming, 1878; Schnarf, 
1929; Maheshwari, 1950; TaxTau^HH, 1964, 1980; nouuy6HaH-ApHOJibun, 1976; KopuiOM, 
1978, h up.)- E. Warming (1913) npeunoxcHJi Ha 3 biBaTb KpaccHHyuejuiHTHbie ceMH3anaTKH 
sycnopaHrnaTHbiMH, a TeHyHHyuejniHTHbie — jienTOcnopaHrnaTHbiMH. OuHaxo no3)Ke 6mjio 
noKa3aHO, hto xoth Hyuejuiyc h hbjihctch roMOJioroM MeracnopaHrHH nanopoTHHKOB, no 
CBoeMy pa3BHTHio h CTpoeHHio oh npeucTaBjineT Meracnopaurnn sycnopaHrnaTHoro Tnna. 

no MHeHHio A. HMca (1964), HHTepnpeTauHH Hyuejuiyca KaK MeracnopaHrHH hbjihctch 
ouih6ohhoh, TaK KaK Hyuejuiyc roMOJiornHeH cTeHKe nbuibHHKa, HBjiniomeHCH, BepoHTHo, 
ocTaTKOM Me30(|)HJia cnopocfiHjuia, a He CTeHKe cnopaHma, t. k. MeracnopaHrHH (cnopo- 
reiman TKaHb) y noKpbiToceMeHHbix pacTeHHH jinuieH ctchkh h norpyxceH b TKaHb 
cnopoc{)HJuia. 3amHTa cnoporeHHbix kjictok ocyiuecTBjiaeTca OKpyxcaioiunMH KjieTKaMH 
(HyuejuiycoM) h npHJieraioiUHMH TKaHHMH. Mbi nouuepxtHBaeM TOHKy 3peHHH HMca h 
CHHTaeM, hto BCJieucTBHe 3HuocnopoBoro npoHexoxcueHHH MeraraMeTO(})HTa MeracnopaH¬ 
rHH y UBeTKOBbix pacTeHHH npeucTaBjieH Jinuib napneTajibHOH h/hjih cnoporeHHon 
TKaHHMH, HMeioiuHMH o6mee npoHcxoxcueHHe. CjieuyeT OTMeTHTb, hto D. Pant (1992) 
paccMaTpHBaeT Hyuejuiyc jinuib KaK CTeHKy MeracnopaHrHH. CorjiacHO npeucTaBjieH hhm 
Herr (1995, 2000), Hyuejuiyc — sto cnopaHrnocjpop KayjioMHoro nponcxoxcueHHH, koto- 
pbiH npoH3BOUHT euHHCTBeHHbiH TepMHHajibHbiH MeracnopaHrHH. 


^Ht^(J)epeHUHauHH h THnH3auH« Hyuejuiyca 

CeMH3anaTKH UBeTKOBbix pacTeHHii xapaKTepH3yiOTCH 3HaHHTeJibHbiM pa3HOo6pa3HeM 
no pa3BHTHio h CTpoeHHio Hyuejuiyca. Bonpocbi hx KJiaccncJjHKauHH no THny Hyuejuiyca 
uinpoKO oOcyxtuaioTCH, HaHHHan c nccneuoBaHHH Van Tieghem (1898). HaMH 6 mjih 
npeunoxceHbi KpHTepHH KpaccHHyuejuiHTHOCTH: 1) Bee oSjiacTH Hyuejuiyca — annKajibHan, 
6a3ajibnan h jiaTepajibHaa — bwhejihiotch TonorpacJ)HHecKH h npeucTaBJieHbi ouhhm h 


4 



6ojiee caoamh; 2) Hyuejuiyc, oco6chho ero ochobhoh o6jiacTb — jiaTepajibHaa, pa3pyiua- 
eTCH nocjie onAOAOTBopeHHA ; 3) HHTeryMeHTanbHbiH TaneTyM b ceMA3anaTxe OTcyTCTByeT) 
h TeHyHHyuejuiHTHOCTH: 1) o6jiacTH HyueAAyca TonorpacJmHecxn He BbipaxeHbi, nyueAAyc 
npeflCTaBjieH snnAepMaAbHbiM cjiocm; 2) Hyuejuiyc pa3pymaeTCA, KaK npaBHAO, ao onAO- 
AOTBopeHH5i; 3) HHTeryMeHTanbHbiH TaneTyM b ceMA3anaTxe AHc})(})epeHUHpyeTCA). Ha 
ocuoBaHHH hx nocTpoeHa KjiaccH(J)HKauHH ceMH3anaTKOB, BKjHonaiomaH 3 ochobhmx THna: 
KpaCCHHyueJIJI5ITHbIH, TeHyHHyueJIJIHTHblH H MeOTOHyueJUIflTHblH, B KaXCAOM H3 KOTOpbIX 

BbwejieHbi BapnauHH (IIIaMpoB, 1994a, 19996; Shamrov, 1997, 1998). Cjie,ayeT oTMeTHTb, 
hto b HacTOAiuee BpeMA b AHTepaType noABHAHCb cbcachha o tom, hto paa noAoaceHHH, 
npeAJioxceHHbix npn pa3pa6oTxe xAaccHcJmxaunH ceMA3anaTxa no pa 3 BHTHio h CTpoeHHio 
HyueAAyca (oco 6 chho sto xacaeTCA MeAHOHyueAAATHoro THna), HannHaiOT ncnoAb30BaTbCA 
b xanecTBe BaxcHbix KpHTepneB npn peineHHH cnopHbix cncTeMaTHHecxHx BonpocoB y pAAa 
TaxcoHOB uBeTKOBbix pacTeHnn: Alliaceae (pOA Allium — Ashurmetov, Yengalycheva, 
1997; Ashurmetov et al., 2001), Circaeasteraceae , Papaveraceae (pOAbi Papaver h 
Platystemon — Endress, Igersheim, 1999), Lamiaceae (bham poAa Stachys — KaMenHHa, 
EocMaHOBa, 1999). 

Kax 6 buio noxa3aHo paHee (IIIaMpoB, 1994a, 19996), cTpoeHHe HyueAAyca o 6 ycAOB- 
neHO xapaxTepoM acjichhh xactox cydsnnAepMaAbHoro caoa nAaueHTbi: nepHKAHHanbHbie 
AeAeHHH CBHAeTeAbCTByiOT O B03M03KH0CTH (^OpMHpOBaHHa KpaCCHHyueAAATHbIX ( Cerato - 
phyllaceae , Nymphaeaceae , Paeoniaceae — HlaMpOB, 1997 6 , b, 1998) h MeAHOHyueA- 
aathmx ( Liliaceae , Brassicaceae — IIIaMpoB, 1999a, 2002) ceMA 3 anaTXOB c 6 a 3 aAbHon 
o 6 AacTbio b HyueAAyce, a hx oTcyTCTBHe — o bo3moxchocth c})opMHpoBaHHA TeHyHHyueA- 
aathmx ceMH 3 anaTKOB ( Gentianaceae — IIIaMpoB, 1990; Shamrov, 1991, 1996) (pnc. 3, 
1 - 3 , 5-7). 

ZlHc})(})epeHUHauH5i HyueAAyca HannHaeTCA yxce b npHMopAHH ceMA3anaTxa. CorAacHO 
rnnoTe3e uHTO-rncTOAorHHecxon 30HanbHOCTH, npeAAOxceHHOH paHee aah anexca no 6 era, 
b c^)opMHpoBaHHOM ripHMopAHH ceMA3anaTxa mh Tax)xe BbiAeAHAH CAeAyiomne 3ohh: 
nepn^epnHecxyio (snnAepManbHbin caoh), anHKanbHyio (30Hy AH(})(})epeHUHpyiomHxcA 
apxecnopnaAbHbix xneTox b cy 6 snHAepMaAbHOM cAoe), AaTepanbHyio (xactxh cyOanHAep- 
ManbHoro caoa HHxce ypoBHA apxecnopnaAbHbix xactox), 6 a 3 anbHyio (npoAOAbHbie paAH 
mieTOK noA cy 6 anHAepMOH) h nepexoAHyio (pnc. 3, 4 , 8 ). B CTpoeHHH 30H, xpoMe nepnc})e- 
pHHeCKOH, o 6 HapyXCHBaiOTCA pa3AHHH5I. B npHMOpAHH TeHyHHyueAAATHbIX CeMA3anaTKOB 
6a3anbHa5i 30Ha npeACTaBAeHa, xax npaBHAO, oahhm, oceBbiM, paaom xactox, TorAa xa k 

B npHMOpAHH XpaCCHHyueAAATHbIX CeMA3anaTXOB- HeCXOAbXHMH npOAOAbHbIMH pflAaMH 

xAeTOx. B 6 oAbuiHHCTBe CAynaeB annxaAbHaA 30Ha o6pa30BaHa oahoh hah HecxoAbXHMH 
apxecnopnanbHbiMH xneTxaMH, a AaTepanbHaa — oahhm CAoeM xneTOx. OAHaxo y 
HexoTopbix TaxcoHOB ( Ceratophyllaceae ) eme b c})opMHpyiomeMCA npHMopAHH ceMA3anaT- 
xa apxecnopnanbHbie XAeTXH acaatca h annxanbHaA 30Ha npeACTaBAeHa cnoporeHHbiMH 
h napneTanbHbiMH xneTxaMH. napneTanbHaA TxaHb cTaHOBHTCA 1 —2-caohhoh h bcaca 3a 
3thm AaTepaAbHaa 30Ha Toxce oxa3biBaeTCA 2-caohhoh. B cc|x)pMHpoBaHHOM npHMopAHH 
ceMH3anaTxa AaTepaAbHaa 30Ha MoxceT oTcyTCTBOBaTb ( Orchidaceae ). flH(})(})epeHUHauHA 
nepexoAHon 30Hbi npoHcxoAHT b ueHTpo 6 e>KHOM HanpaBneHHH. Kactxh stoh 30hbi hmciot 
ABoncTBeHHoe npoHcxo^KAeHHe: OAHa nacTb (ueHTpaAbHaa) abaactca npoH3BOAHbiM 6 a- 
3anbHon 30Hbi, a Apyraa — npoH3BOAHbiMH AaTepanbHOH 30Hbi. nepexoAHaA 30Ha AH(Jx})e- 
peHunpyeTca ah6o HenocpeACTBeHHO noA apxecnopnanbHon xactxoh (b AaAbHenuieM 
(J)opMHpyioTCH, xax npaBHAO, TnnnHHbie TeHy h HyueAA ath bie ceMA3anaTXH), ah6o HecxoAb- 
xo HHxce (xax npaBHAO, TnnHHHbie xpaccnHyueAAATHbie ceMA 3 anaTXH). KaxcAaa 30Ha 
npHMopAHA AaeT onpeAeAeHHyio o 6 AacTb ceMA3anaTxa, CTeneHb BbipaxceHHocTH xoTopon 
BapbHpyeT y pa3Hbix TaxcoHOB, hto npHBOAHT b xohchhom HTore x pa3AHHHbiM TnnaM 
ceMH3anaTxoB. Hto xacaeTca AH(|)(})epeHUHauHH CTpyxTyp HyueAAyca, to H3 nepnc|)epH- 
necxoH 3ohbi o6pa3yeTCA snHAepMHc HyueAAyca (Becb HyueAAyc TeHynHyueAAATHoro 
ceMA3anaTxa), Ha 6a3e xoToporo b AaAbHenuieM B03HnxaeT HyueAAApHbin xoAnanox. Ha 
ocHOBe annxaAbHon 30Hbi (})opMHpyK)TCA MeracnopouHT h napneTanbHaA TxaHb. JlaTepaAb- 
Haa 3ona AaeT HanaAO AaTepanbHOH o6aacth HyueAAyca, a 6a3anbHaA 30Ha — 6a3aAbHOH 
(oceBon) o 6 AacTH HyueAAyca. nepexoAHaA 30Ha o6pa3yeT co6ctbchho rnnocTa3y. 
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Phc. 3. OopMHpOBaHHe npHMopmiJi ceMH3aMaTKa y Nymphaea gigantea ( 1 — 4 — no: IIIaMpoB, 19996) h Gentiana 

cruciata (5— 8 — no: IIIaMpoB, 1990, 19996). 

1 , 2 , 5 , 6 — HanajibHbie crraaHH pa3BHTH# ceMjnaHaTica Ha imaueHTe (2 — noTCHUHanbHO MHoroKJieTOHHbiH apxecnopHH); 3,7 — 
aH4>4>epeHUHauH» cTpyKTyp ceMjnanaTKa; 4 , 8 — 30HajibHoe CTpoeHHe npHMopaHa ceMjnanaTKa, a3 — anHKajibHaa 30Ha, 63 — 
6a3ajibHaa 30Ha, uu — HHimnajin HHTeryMeHTa, Ji3 — JiaTepajibHaa 30Ha, m — MeracnopouHT, h — Hyuemiyc, opu — oceBoil 
paa KJieTOK, ri3 — nepH(J)epHHecKaa 30Ha, rue — napHeTanbHbie KJieTKH, npm — npoicaM6HajibHbie thxh, npx3 — nepexoaHaa 


30Ha. OcTajibHbie o6o3Ha4eHHa Te ace, hto h Ha pnc. 1. 




OrpoeHHe Hyuejinyca h cneunanH3auHa ero TKaHefi 


ApxecnopHii (rpen. arche — Hanano h spora — ceMa, cnopa) — KjieTKa (hah 
HecKOjibKo KjieTOK) anHKajibHOH 3ohh npHMopAHH ceMH3anaTKa (6yaymero Hyuennyca). 
OHa Anc})(|)epeHUHpyeTcn b cySonHAepManbHOM cjioe h o6pa3yeT 3a cneT AHcJxjjepeHunpy- 
lomero nepHKjiHHajibHoro AeneHna cnoporeHHyio h napneTanbHyio (Kpoiomyio) kactkh 
jih6o npeo6pa3yeTca HenocpencTBeHHo b cnoporeHHyio KJieTiey (MeracnopouHT), Aaiomyio 
Hanano MeracnopaM (HnKHTHneBa, UlaMpoB, 1994) (pnc. 3, 3 , 5, 7; 4, 7, 2). TepMHH 
«apxecnopHH» npeAnoxcnn K. Goebel (1880). ApxecnopHii b ceMa3anaTKe 6bin BnepBbie 
onncaH E. Warming (1873, 1878) xa k «HHHunanbHbie (MaTepHHCKne) kjictkh 3apOAbime- 
Boro MeniKa», kotopbimh cTaHOBATca jih6o kjictkh cyOonnaepMajibHoro cnoa, ah6o ero 
BHyrpeHHHe npon3BOAHbie nocjie nepHKjiHHajibHbix ncneHHii. 

K. Schnarf (1929) nojiaran, hto cyOannaepMajibHbie kjictkh moxcho cnHTaTb apxecno- 

pHaJIbHblMH, KOma OHH BblAenaiOTCA CpeAH OKpyxaiOmHX KJieTOK H CTaHOBATCA HCXOAHbl- 

mh KJieTKaMH Ana pa3BHTHH 3apoAbinieBoro Meuixa. K. Dahlgren (1928) pa 3 AHHan 
nepBHHHbie apxecnopnajibHbie kjictkh, KOTopbie pacnonaraiOTca b cyOanH^epManbHOM 
cjioe npHMOpana ceMa3anaTKa h npeo6pa3yiOTca cpa3y b MaTepHHCKHe kjictkh 3apojibime- 
Boro Memxa, h BTopnnHbie apxecnopnajibHbie kjictkh, KOTopbie o6pa3yiOTca nocjie 
OTAejieHHa KpoiomHx KjieTOK KJieTKaMH cyOonn^epMbi. HexoTopbie Hccjie^OBaTejiH (CnaA- 
kob, TpeBiioBa, 1988, 1989) cnnTaiOT, hto cyOanHAepMajibHbie kjictkh b anHKanbHoii nacTH 
Hyuennyca h AHCTanbHoii nacTH ctchkh rae3Aa nbuibHHKa cnenyeT o6o3HanaTb xa k 
«HHHUHajibHbie KJieTKH ctchkh cnopaHrna h apxecnopna», a TepMHH «apxecnopHH» 
ynoTpeOjiHTb jinmb Ana o6o3HaneHna kjictok, H3 KOTopbix B03HHKai0T cnopbi. 

^\HaJIH3 HMeiOIUHXCH JiaHHbIX CBHAeTeJIbCTByeT O TOM, HTO OT OKpyxaiOmHX KJICTOK 
apxecnopnajibHbie kjictkh Moryr OTnnnaTbca 6ojiee KpynHbiMH pa3MepaMH kjictok h anep, 
njiOTHoii uHTonjia3Moii, rncTOXHMHHecKHMH h yjibTpacTpyKTypHbiMH xapaKTepncTHKaMH 
(nojmyOHaa-ApHOjib^H, 1959; Israel, Sagawa, 1964; Panchaksharappa, Syamasundar, 
1975; Bhandari et al., 1980; IIIaMpoB, 1990; Shamrov, 1991). 

KjiaccH(})HKauHio TnnoB apxecnopHa BnepBbie npeAnoxcnn Schnarf (1929). B ee ocHOBy 
nojioxceHbi 2 npn3HaKa: hhcjio apxecnopnajibHbix kjictok h B03MoxcHOCTb hx nepmcnnHanb- 
Hbix flejieHHii Ha napneTajibHyio h cnoporeHHyio kjictkh. Hm BbmeneHbi 6 TnnoB apxecno- 
pna. B I, II h VI THnax Anc|x})epeHUHpyeTca 6ojibmoe hhcjio apxecnopnanbHbix kjictok: 
pa3jiHHH5i Mexcny TnnaMH samnonaiOTca b HajiHHHH AH(|x|)epeHUHpyiomHx neneHnii Ha cno- 
poreHHbie h napneTajibHbie (I, II) hjih oTcyTCTBHH TaKOBbix (VI). EAHHCTBeHHaa apxecno- 
pnanbHaa KjieTKa (III, IV, V Tnnbi) MoxceT OTAenaTb napneTajibHyio KJieTKy (III, IV) hjih 
H enocpeACTBeHHO TpaHccjjopMnpoBaTbca b MeracnopouHT (V). Bo Bcex no3AHnx KnaccncjjH- 
Kaunax (noAAy6Hax-ApHOJibAH, 1964, 1976; KopAiOM, 1978; KaMejiHHa, 1991) Ana Bbine- 
jieHHH TnnoB ncnojib30BaHbi npH3HaKH, npeuJioxceHHbie Schnarf. KnaccncfiHKauHa apxecno- 
pna A. H. CjiauKOBa h H. A. rpeBuoBoii (1989) ocHOBbreaeTca coOctbchho He Ha CTa ahh ap- 
xecnopna, a Ha CTannn cnoporeHHbix kjictok nepen hx npeo6pa30BaHneM b MeracnopounTbi. 

TaKHM o6pa30M, cyiuecTByeT ABa ochobhbix Tnna xceHCKoro apxecnopna: MHoroxjie- 
TOHHbiii (Casuar inales, Myricales, Paeoniales h Ap.) (pnc. 4, 7, 2) h OAHOKJieTOHHbiii 
( Campanulales, Ericales, Gentianales, Orchidales, Scrophulariales h Ap.) (pnc. 3, 5 —7). 
Kax b cnynae MHoroKjieTOHHoro, Tax h OAHOKJieTOHHoro apxecnopna ero ochobhmm 
cbohctbom aBnaeTca B03M0>KH0CTb Anc})c})epeHUHpyiomero AeneHna Ha napneTajibHyio H 
cnoporeHHyio kactkh (Bapnauna I — apxecnopnanbHaa KAeTKa AennTca Ha cnoporeHHyio 
h napneTajibHyio kactkh, Bapnauna II — apxecnopnaAbHaa KAeTxa HenocpeACTBeHHo 
npeo6pa3yeTca b MeracnopouHT). flanbHeiimHe AeneHna othx kactok, npnBOAflmne k 
yBeAHHeHHio hx HHCAa, He bxoaat b xapaKTepncTHKy apxecnopna. CyiuecTByeT, BepoaTHO, 
eiue oahh Tnn apxecnopna — npoMexcyTOHHbiii, hah noTeHunaAbHO MHoroKAeTOHHbin 
(Taxoe cocToaHne apxecnopna oTMenan eiue Schnarf). B otom cnynae no Tnny apxecnopna 
HanHHaiOT AH(})c})epeHUHpoBaTbca HecKOAbxo cySannAepManbHbix HHHunanbHbix kactok, 
ho b AanbHenmeM cjjopMHpyeTca toalko oahh MeracnopouHT (pnc. 3, 2 , 3 ) h, TaKHM 
o6pa30M, apxecnopnii cTaHOBHTca (jjaKTHnecxn OAHOKneTOHHbiM (noxcHooAHOKneTOHHbiii 
Tnn apxecnopna, no: CnaAKOBy, rpeBuoBoii, 1989) (Nymphaeaceae, Santalaceae h Ap.). 
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Phc. 4. OrpyKTypbi mhkpoiihjihphoh 30 Hbi HyuejiJiyca ceMH 3 anaTKa. 

1,2 — HyuejuiapHbiH KOJinanoK, napneTajibHaa h cnoporeHHaa TKaHb b ceMjnanaTKe Paeonia lactiflora (no: LUaMpoB, 19976); 
3 — HeperyjiapHO MHorocJiOHHaa annaepMa Hyuejuiyca y Calathea louisae (no: KaMeJiHHa, 1990); 4 — OTJioxeHne cjih3h b 
loieTKax annaepMbi HyuejiJiyca y Reseda lutea (no: Ha6an, Hkobjicb, 1974). 6oh — 6a3anbHaa o6jiacTb Hyuejuiyca, hk — HyuejuiapHbiH 
KOJinanoK, cm — cnoporeHnaa TKaHb, sh — annaepMa Hyuejuiyca. OcTajibHbie o6o3Ha4eHHH Te ace, mo h Ha pnc. 1, 3. 


3nHflepMa HyuejiJiyca — noBepxHOCTHbiH cjioh Hyuejuiyca. OOmhho OHa ABjiaeTca 
OflHOCJIOHHOH, HO y HCKOTOpblX TaKCOHOB CTaHOBHTCfl MHOrOCJIOHHOH B anHKaJlbHOH HaCTH 
(pwc. 4, 1 — 3 ). B pe3yjibTaTe nepHKJiHHajibHbix jxejieHHH o6pa3yeTca HyuejumpHbiH koji- 
nanoK: H3 2 cjioeB, HanpHMep y Pseudowintera colorata (Winteraceae — Bhandari, 1963), 
h 10—12 — y Calycanthus fertilis (Calycanthaceae — KaMejiHHa, 1981). Y HeKOTOpbix 
pacTeHHH KjieTKH HyueJiJiapHoro KOJinanKa Moryr cnjibHo pa3pacTaTbca, o6pa3ya CBoeo6- 
pa3Hyio «KJHOBOBHAHyio CTpyKTypy», AOCTHraiomyio xaHana cTOJiOnKa ( Boerhaavia repan¬ 
da H3 ceM. Nyctaginaceae — Bhargava, 1932; Melanthesa rhamnoides H3 ceM. Euphor- 
biaceae — Singh, 1968; Trapa natans H3 ceM. Trapaceae — BaTbirHHa, KojiecoBa, 1985). 
B ceM. Nymphaeaceae oGHapyxceHbi pa3JiHHHbie M0UH(|)HKauHH npeo6pa30BaHHH Bepxyui- 
kh anH^epMbi Hyuejuiyca: ot MHorocjioHHOH c jinrHHcbHUHpoBaHHbiMH oGojiOHKaMH 




(Nuphar lutea — EaTbinma h Ap., 1980; BHHTep, UlaMpoB, 1991) h HepaBHOMepHO 
2-cjiohhoh ( Victoria amazonica — UlaMpoB, BHHTep, 1991) ao oahocaohhoh ( Nymphaea 
alba , N. gigantea — UlaMpoB, BHHTep, 1991), ho c xapaxTepHbiMH yTOJiiueHHHMH 
o6ojionex nojincaxapHAHon npnpoAbi (pnc. 5, 1—4). 

B KjieTKax anHAepMbi Hyuenjiyca oOHapyxeHbi pa3JiHHHbie BemecTBa. B ceM. Papavera- 
ceae nacTb xjieTox anHAepMbi, npnneraioiueH k HHTeryMeHTanbHOMy TaneTyMy, npeo6pa3y- 
eTCB b cexpeTopHyio TxaHb (HnbHHa, 1981). Y HexoTopbix TaxcoHOB cexpeTOpHyio cJiyHX- 
UHio BbinojiHBeT TOJibKO nacTb KjieTOK snHAepMbi b anHKanbHOH nacTH {Resedaceae — 
Ha6aH, .SIxoBJieB, 1974) (pnc. 4, 4) hjih Becb HyuejumpHbin xojmanox {Malvaceae — FIjihc- 
ko, 1980; Liliaceae — Tilton, Lersten, 1981 ; Nelumbonaceae — Honna, 1989). 

B xeHyHHyaejiJiflTHbix ceM5nanaTxax KjieTKH snHAepMbi Hyuejuiyca ((JiaxTHHecxn Becb 
Hyuennyc) pa3pymaioTCB yxce na paHHHX cTaAHax pa3BHTHB 3apOAbimeBoro Memxa. 
B KpaccHHyuejuiBTHbix ceMjmnaTxax ohh MoryT AereHepHpoBaTb BMecTe c ApyrHMH 
KJieTKaMH Hyuejuiyca. OAHaxo y HexoTopbix TaxcoHOB coxpaHaeTca Becb snHAepMajibHbin 
cjioh, xoTopbin, nanpHMep y Ceratophyllaceae (IUaMpoB, 1997b), BbinojiHaeT (JjyHxumo 
saiuHTbi ceMeHH, Tax xax HHTeryMeHT b 3penoM ceMeHH oOjiHTepnpyeTca h npeucTaBjieH 
xyTHxyjiapHOH nneHxoH. Y bhaob ceM. Juncaceae (IUaMpoB, AHHCHMOBa, 1993a — b) b 
xjieTxax 3nHAepMbi b 3penoM ceMeHH HaxanjiHBaioTca 6enxn. OAHaxo name Bcero 
coxpaHBeTCB anHxajibHaa nacTb snHuepMajibHoro cjioa — HyuejumpHbiH xonnanox. B npo- 
uecce pa3BHTH5i ero xjieTOHHbie o6oaohxh Moryr npHoOpeTaTb BTOpHHHbie yTOjuuenHa, b 
pesyjibTaTe Hero cJ)opMHpyeTCB 3nncTa3a. 3 tot repMHH npeuJioxcHji Van Tieghem (1901) 
Ajm xjieTOx Hyuejuiyca c yTOJimeHHbiMH oOojionxaMH, (JiyHxuHii xoTopbix 3axjiiOHaeTC5i b 
ocTanoBxe pocTa 3apoAbimeBoro Memxa b CTopoHy MHxponnjie. 3nncTa3a oOHapyxceHa b 
ceMeiicTBax Zingiberaceae (Boehm, 1931), Lemnaceae (S. Maheshwari, 1954), Maranta- 
ceag (KaMejiHHa, 1990), Nymphaeaceae (BHHTep, IUaMpoB, 1991; UlaMpoB, 1998), 
Juncaceae (UlaMpoB, AHHCHMOBa, 1993b), Ceratophyllaceae (UlaMpoB, 1997b) h up. 

napneTajibHaa TxaHb — TxaHb, o6pa3yioma5ica 3a cneT AejieHHH napneTajibHOH xneT- 
kh — HapyxcHoil npou3BOAHon nepHxjiHHajibHo AeJiamencH apxecnopnajibHOH xneTXH. OHa 
$opMHpyeT anHxajibHyio oOjiacTb Hyuejuiyca. Ee CTpoeHHe BapbHpyeT xax y npeACTaBHTe- 
Jiefi pasHbix ceMencTB, Tax h b npeuenax oahoto ceMencTBa. B ceM. Alliaceae napneTajibHaa 
TxaHb OAHoejiOHHaB y Agapanthus umbellatus (Stenar, 1933), Brodiaea coronaria , B. elegans 
(Berg, 1978) h 3—4-cJioiiHa5i — y Muilla maritima (Berg, Maze, 1966), b ceM. Juncaceae 
OHa OAHOCJiOHHaa y Juncus filiformis (UlaMpoB, AHHCHMOBa, 19936) h 3—4-cnoHHaa — y 
Luzula pedemontana (UlaMpoB, AHHCHMOBa, 1993a, b). Bojiee pa3BHTa5i napHeTajibHaa 
TxaHb o6napyx<eHa y Ceratophyllum demersum (8—10 cjioeB) h oneHb MaccnBiiaji — y Pae- 
onia lactiflora (20—25 cjioeB) (UlaMpoB, 19976, b) (pnc. 4, 7, 2; 9, 7). 

napHeTajibnaji TxaHb, xax npaBHjio, pa3pymaeTC5i b nepnoA paHHero 3M6pHoreHe3a. 
OuHaxo y HexoTopbix TaxcoHOB {Cabombaceae — EararnHa h up., 1982; 6ojibmHHCTBO 
Nymphaeaceae — Bumep, IUaMpoB, 1991; UlaMpoB, BHHTep, 1991) OHa AereHepnpyeT 
bo BpeMfl pa3BHTH5i 3apoAbimeBoro Memxa, hto xoppejinpyeT c (JiopMHpOBaHHeM yHnno- 
jmpHoro 3apoAbiuieBoro Memxa Oenothera-THna (pnc. 5, 1 — 4). Hco6xoahmo nounepx- 
HyTb, hto y Nuphar lutea napneTanbHaa TxaHb paspymaeTca ao onnoAOTBOpeHHa ue 
nojmocTbio (UlaMpoB, 1998) (pnc. 5, 5). Y Paeonia lactiflora xneTXH napneTajibHOH 
TXaHH B nepHOA C})OpMHpOBaHHfl 3apOAbILUeBbIX MemXOB CTaHOBflTCfl yAJIHHeHHbIMH H 
rycTonjia3MeHHbiMH h HanoMHHaiOT no cTpoeHHio npoxaM6najibHbie xneTXH. Flo hhm 
npoHcxoAHT pocT sapoAbimeBoro Meuixa b HanpaBJieHHH MHxponnjie (UlaMpoB, 19976) 
(pnc. 4, 2). Y HexoTopbix bhaob h3 ceMencTB Caryophyllaceae (Buell, 1952; KaMejiHHa, 
^xoBjieBa, 1982), Malvaceae {Gossypium hirsutum — Jensen, 1965; Alcea rosea — 
rijiHcxo, 1980, 1982), Chenopodiaceae {Spinacia oleracea — Wilms, 1980) b oceBon 
nacTH napHeTanbHOH Txann xjreTXH pacnojiaraioTcn b bhac xojiohxh. Y Alcea rosea Taxne 
xjieTXH AHcJjcfiepeHUHpyioTCJi b HyuejumpHOM xonnanxe. B xohchhom HTore AJifl 
npoxoxcAeHHH nbuibueBon Tpy6xn b 3apoAbiiueBbiH Mernox (JiopMHpyeTca oco6aa «npoBOA- 
HHKOBaii TxaHb». Y Beta vulgaris {Chenopodiaceae — Bruun, Olesen, 1989) xjieTXH 
napneTajibHOH txuhh Taxxe BOBAeneHbi b npouecc npOABHxceHna nbuibueBOH Tpy6xn x 
3apoAbimeBOMy Memxy. IJepeA onjiOAOTBopeHneM ee xjieTOHHbie o6ojiohxh CTaHOBHTCH 
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Phc. 5. ripeo6pa30BaHHH anwAepMbi Hyuejuiyca y npeucTaBHTejieH ceM. Nymphaeaceae. 

1 — Nymphaea alba , 2 — N . gigantea , 3, 4 — Victoria cruciana (no: UlaMpoB, BwHTep, 1991), 5 — Nuphar lutea (no: 

UlaMpOB, 1998). 


HHTeHCHBHo IIIHK-noJio)KHTejibHbiMH, b UHTonjia3Me ceKpeTHpyioTCH nojiHcaxapH^bi, 
KOTOpbie HaCTO BbIXOJUIT B MHKponHJIHpHblH xaHaji. 

B cjiynae jyiHTejibHoro cyiuecTBOBaHHH napHeTajibHOH TKaHH OHa, bo3moxcho, ynacT- 
ByeT b anHKajibHOM TpaHcnopTe BemecTB H3 OKpyxcaiOLUHx CTpyKTyp b pa3BHBaiomHHCfl 
3apoflbiui. B ee KjieTKax o6HapyxcHBaiOTCH pa3JiHHHbie MeTa6ojiHTbi b BHue 6ejiKOB h 
ackctphhob. y Luzula pedemontatia (UlaMpoB, AHHCHMOBa, 1993b) Ha CTaunn 3-KjieTon- 
Horo npo3M6pno b TaHreHTajibHbix cTeHKax KJieTOK nepHcjDepHnecKHx pauoB napneTajibHOH 
TKaHH (KOHTaKTHpyiomHx HenocpeACTBeHHO c KJieTKaMH JiaTepajibHOH o6jiacTH Hyuejuiyca) 
OTKJiaAbiBaioTCH nojiHcaxapuubi, bo3moxcho Kajui03a. TeM caMbiM co3uaeTca KaHajiH3Hpo- 
BaHHoe nocTynjieHHe BemecTB b 3apoubim H3 oxpyxcaiOLUHx TKaHen nepe3 KJieTKH 
uenTpajibHOH nacTH napHeTajibHOH TKaHH. 

IlapeHXHMa Hyuejuiyca cocTaBjmeT ero ocHOBHyio nacTb b KpaccHHyuejumTHOM 
ceMH3aHaTKe h pacnojiaraeTca npeHMyiuecTBeHHO b JiaTepajibHOH o6jiacTH. Hhcjio cjioeB, 
cocTaBJiHK)Hj,HX 3Ty o6jiacTb, BapbHpyeT ot ouhoid (HexoTopbie BHUbi Alliaceae — Stenar, 
1933; Cave, 1948; Berg, 1978), 2 ( Limnocharitaceae — Johri, 1938; Liliaceae — 
IleTpoBa, 1977; UlaMpoB, 1999a), 3—4 ( Poaceae — EaTbnrma, 1974), 6 —7 ( Costa- 
ceae — Grootjen, Bouman, 1981) jxo 13—15 ( Ceratophyllaceae — UlaMpoB, 1997b). 

B ceMinanaTKax TaxcoHOB, xapaxTepH3yiOLUHxc5i ouhocjiohhoh JiaTepajibHOH o6jiacTbio 
Hyuejuiyca, o6HapyxceHbi pa3JiHHHH b ee CTpoeHHH. Y MHorax TaKcoHOB OHa npeucTaBjiena 
euHHbiM cjioeM, HMeioiuHM bhu KOJibua Ha nonepenHOM cpe3e. Y npeucTaBHTeJien paua 
CeMeilCTB CJIOH CTaHOBHTCfl aCHMMeTpHHHbIM (HHCJIO KJieTOK, o6pa3yiOLUHX CJIOH Ha 
nonepenHOM cpe3e, MoxceT 6biTb pa3JiHHHbiM), hto Bbi3biBaeT cMeiueHne oceBoro paua 
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Phc. 6. AcHMMeTpHHHoe CTpoeHHe cy63nHAepMajibHoro cjioh Hyuejuiyca. 

1, 2, 5, 7 — nonepeMHbie cpe3bi; 3, 4, 6 — npoaoJibHbie cpe3bi; 1—3 — Cytinus ruber (no: UJaMpoB, 1994a); 4, 5 — Listera 
ovata (no: LUavipoB, 2001); 6,7 — Azorina vidalii (no: UJaMpoB, 2KHHKHHa, 1994). ueu — HHHUHajiH BHyrpeHHero nmeryMeHTa, 
ub — HHnunaJin rnnocTa3bi, aox — BHyrpeHHHH o6jiacTb xaJia3bi, hox — HapyxHaa o6jiacTb xana3bi. OcTanbHbie o6o3HaneHna 

Te ace, mto n Ha pnc. 1, 3, 4. 


KJieTOK no# apxecnopHanbHOH KJieTKOH H3 ueHTpajibHoro nojioxceHHH b jiaTepanbHoe (ceM. 
Orchidaceae — Listera ovata — IIIaMpOB, HmcHTHneBa, 1992; UlaMpOB, 2001; ceM. 
Campamdaceae — Azorina vidalii — UlaMpoB, 2KnHKHHa, 1994; ceM. Rafflesiaceae — 
Cytinus ruber — no npenapaTaM, jno6e3HO npeuocTaBJieHHbiM 3. C. TepexnHbiM h 
r. M. Ahhchmoboh) (pnc. 6, 1 — 7). IlouoOHoe, Bepo^THo, HMeeT mccto b ceMencTBax 
Dipsacaceae (KaMeJiHHa, 1980), Scrophulariaceae (HmcimiHeBa, 1987), Araceae (Kopo- 
6oBa, 2KHHKHHa, 1990). 

npH Hccjie^oBaHHH Ceratophyllum demersum hbmh ycTaHOBJieHbi reTeporeHHocTb 
KJieTOK h najiHHne CTpyKTypHon UH(|x|)epeHUHauHH Ha BHyTpeHHne n HapyxcHbie cjioh b 
J iaTepajibHon oOjiacTH Hyuejuiyca. 3Ta uH(|x|)epeHUHauH5i HadniouaeTCH c caMoro paHHero 
pa3BHTHH h oOycjioBJieHa TeM, hto Kaxtflaa nacTb JiaTepajibHon oOjiacTH Hyuejuiyca 
o6pa3yeTCH 3a cneT caMOCToaTejibiibix HHHunaJien. B cijiopMHpOBaHHOM ceMH3anaTKe 
5— 6-cjiOHHaa HapyxcHaa nacTb o6pa30BaHa H30unaMeTpHHecKHMH hjih npHMoyrojibHbiMH 
KJieTKaMH. BHyrpeHHHH nacTb coctoht H3 KJieTOK, cnjibHo BbiTHHyTbix B^ojib ocn Hyueji- 
Jiyca. TaKan xce ocoOemiocTb, BepoHTHo, xapaKTepHa jxnn Nelumbo nucifera (EaTbiniHa h 
up., 1983). y paaa TaxcoHOB uH(|x})epeHUHpoBaHHoe crpoeHne JiaTepajibHon oOjiacTH 



Hyuejuiyca BLiHBjraeTca TOjibKO b ccJiopMHpoBaHHOM ceMinanaTKe (ceM. Malvaceae — 
Gossypium hirsutum — Jensen, 1965; Alcea rosea — FIjihcko, 1980; ceM. Onagraceae — 
Oenothera biennis — Noher de Halac, 1979; ceM. Agavaceae — Agave parryi — Tilton, 
Mogensen, 1979; ceM. Chenopodiaceae — Spinacia oleracea — Wilms, 1980). 

Kjictkh Hyuejuiyca b HanajibHbin nepnou pa3BHTHH ceMjmnaTKa hmciot npaBHJibHyio 
cfjopMy; BaKyojm MejiKne, u,HTonjia3Ma HacbimeHa cboOouhbimh pnOocoMaMH, xopouio 
pa3BHT 3P h annapaT Tojibuxch. Ctchkh kjictok npoHH3aHbi MHoroHHcjieHHbiMH njia 3 Mo- 
itecMaMH (Noher de Halac, 1979; Tilton, Mogensen, 1979; FIjihcko, 1980; Wilms, 1980; 
Belyaeva, 1983; Fougere-Rifot, 1988; riojiioiiiKHHa, 1993). B npouecce pa 3 BHTH 5 i npoHc- 
xouht hx cneuHajiH3auHB, b hhx HaKaruiHBaioTCfl pa3JiHHHbie BeiuecTBa. 

Eme uo ormojtOTBopeHHfl KJieTKH Hyuejuiyca Moryr nojjBepraTbCJi uereHepauHH. 3 tot 
npouecc 3axBaTbiBaeT CHanajia BHyTpeHHHe kjictkh, npHMbiKaiomHe k 3apoubimeBOMy 
Meuixy. KaK noKa3ajiH yjibTpacTpyKTypHbie HccjieuoBaHHfl, uereHepauHJi kjictok Hyuejuiyca 
npoHcxouHT no THny jioKajibHoro aBTOJiH3a, o neM cBHjteTejibCTByeT HajiHHHe b hhx 6ojib- 
Hioro KOJIHHeCTBa xopomo pa3BHTbIX JIH30C0M H aKKyMyjIHUHH KHCJIOH <|)OCCf)aTa3bI Ha RIia3- 

MajieMMe (Schulz, Jensen, 1966,1971; D’Alascio-Deschamps, 1973; Norstog, 1974;Matile, 
1975; Fougere-Rifot, 1988). Y Aquilegia vulgaris (Fougere-Rifot, 1988) jih3hc kjictok npo- 
hcxouht b uBa 3Tana: CHanajia uereHepnpyeT UHTonjia3Ma nou ueiicTBHeM BHyrpHBaKyojiBp- 
hmx raupojia3, a 3aTeM KJieTOHHbie ctchkh — non uencTBHeM 3K3ornupojia3. rio MHeHHio 
K. Honna (1989), jih3hc Hyuejuiyca nponcxouHT HHane — nyreM KoaiyjmuHOHHoro HeKpo- 
3a. CouepxcHMoe kjictok cacHMaeTCB, pa3pymaeTCH npocTpaHCTBeHHaa opraHH3auHH opra- 
Hejui, B03pacTaeT nnoTHOCTb rnajionjia3Mbi h HyKJieonjia3Mbi, BaKyojib pacnauaeTca Ha Meji- 
KHe ny3bipbKH, b njiacTHuax noHBjiinoTCfl njiacTorjioOyjibi. Kjictkh ynjioiuaiOTCH h noc- 
TeneHHO npnoOpeTaioT bhu roMoreHHon njieHKH, HacjiaHBaioiueHCB Ha oOojioHKy 
3apoubimeBoro MeuiKa. CymecTByeT TaKxce TOHKa 3peHHH, hto uereHepauHB Hyuejuiyca 
npejtcTaBjmeT co6oh npouecc 3anporpaMMHpoBaHHon rnGejin kjictok: CHanajia HaOjnouaeT- 
cb 4>parMeHTauHH flHK b aupax, 3aTeM nponcxouHT necTpyKUHH auepHOH o6ojiohkh, opra- 
Hejui UHT030JUI h njia3MajieMMbi, npn 3tom uojibine Bcero coxpaHHiOTCH HHTaKTHbiMH h bo3- 
moxcho c|)yHKUHOHajibHbiMH sjieMeHTbi annapaTa TojibuxtH (Dominguez et al., 2001). 

y ojjhhx TaKCOHOB nyuejuiyc b KpaccnHyuejuiBTHOM ceMB3anaTKe nojiHOCTbio pa3pyma- 
eTCH b npouecce pa3BHTH5i ( Annonaceae , Asparagaceae , Magnoliaceae , Myristicaceae , 
TriUiaceae , Winteraceae w up.), y npyrax oh nojiHOCTbio hjih hbcthuho coxpaniieTCB h npe- 
o6pa3yeTCB b nepncnepM (rpen. peri — BOKpyr, okojio, sperma — ceMfl) — 3anacftyio 
TKaHb ceMeHH. TepMHH 6bui BBeueH Juel (1907), xoth caMa TKaHb 6buia onncaHa nepBOHa- 
najibHO Brown (1826) non Ha3BaimeM «nepBHHHbin 6ejiOK» (jiaT. albumen primarium). 

TeHe3Hc Hyuejuiyca, TpaHccJiopMHpyiomerocH nocjie onjiouoTBopeHHH b nepncnepM, 
H3yneH HenocTaTOHHo. OOmhho KOHCTaTHpyioT Jinmb $aKT HajiHHHJi nepncnepMa b 
ceMeHH. y bhuob tbkhx ceMencTB, KaK Caryophyllaceae , Phytolaccaceae , Portulacaceae , 
nepncnepM B03HHKaeT H3 kjictok TaK Ha3biBaeMoro «ueHTpanbHoro Tejia» aMcjjHTponHoro 
h KaMnnjiOTponHoro ceMjnanaTKOB — ocTaTKa Hyuejuiyca co CTOpOHbi xana3bi, Han 
KOTopbiM pacrioJiaraeTCH H3orHyTbiH b BHne nyrn hjih nouKOBbi 3apoubim (Gibbs, 1907; 
Kajale, 1954; Bocquet, 1959; TypcyHOB, 1986) (pnc. 7, 7). y Nuphar lutea (. Nymphaea - 
ceae) b Hyuejuiyce nH(|x|)epeHUHpyK)TC5i HyuejuiflpHbiH KOJinanoK, napneiajibHa^ TKaHb, 
nocTaMeHT h nonnyM. B npouecce pa3BHTHB ceMeHH nocTaMeHT h kjictkh MHKponHJinpHOH 
30Hbi Hyuejuiyca BOKpyr pa3BHBaiomeroc5i SHnocnepMa, b tom HHCJie h napneTajibHOH 
TKaHH, pa3pymaiOTC5i (UlaMpoB, 1997a, 1998). 3anacHOH KpaxMaji b BHue KpynHbix 
cjioxcHbix KpaxMajibHbix 3epeH OTKjiaubiBaeTCB b KJieTKax coxpamuoiuerocii Hyuejuiyca. 
CboOouhhmh ot KpaxMajia ocTaiOTca nonnyM h nnymne ot Hero no 3aponbiuia 2 — 3 cjioh 
y3KHx cyOsnnuepMajibHbix mieTOK (cBoeo6pa3Han «nepnc{)epHHecKa5i npoBou^iuaB cncTe- 
Ma») (Shamrov, 2000) (pnc. 7, 2 — 4). Y Hablitzia tamnoides ( Chenopodiaceae) b Kpac- 
CHiiyueJuiBTHOM ceMH3anaTKe uncJicJjepeHUHpyioTCii 2-cjiohhmh HyuejuinpHbiH KOJinanoK, 
4 — 6-cjiOHHaa napneTajibnaii TKaHb, kjictkh KOTOpbix b npouecce pa3BHTHH nocTeneuHO 
pa3pymaioTC5i. AcHMMeTpHHHaa jiaTepajibHa^ oOjiacTb Hyuejuiyca, 6ojiee MaccHBHaa c 
aOaKcnajibHOH ctopohh ceMB3anaTKa, coxpaHBeTCB b ueHTpe ceMeHH. OHa TpaHccfiopMH- 
pyeTca b nepncnepM, b KJieTKax KOToporo HaKanjiHBaeTca KpaxMaji (KaMejiHHa, 2001). 
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- ,. ^upmnpuBaMMc nepHcnepMa. 
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cnepM. OcTantHtie o6o3Ha4eims re xe, hto h Ha pnc. 1 , 3 , 4 . * ^ ’ 




npH aH&riH3e uaHHbix no HajinnHio nepncnepMa b ceMeHH BbiaBJiaeTca KoppejiHTHBHan 
CBA3b Mexuy CTeneHbio pa3BHTH5i nepncnepMa, c ouhoh CTopoHbi, 3HuocnepMa n 3apoubi- 
uia — c upyron. Hcxoua H3 3Toro BbiuejieHbi 4 rpynnw ceMHH c nepncnepMOM (IIIaMpoB, 
1997a). Ilepeafl rpynna — nepncnepM cocTaBjmeT ocHOBHyio nacTb 3pejioro ceMeHH, 
3HflocnepMa cpaBHHTejibHO Majio, 3apoubim HeOojibinnx pa3MepoB (Barclayaceae, Cabom- 
baceae , Cannaceae , Costaceae , Marantaceae , Nymphaeaceae , Zingiberaceae , hckoto- 
pbie Saururaceae , Piperaceae). BTopan rpynna — nepncnepM cocTaBJiaeT nojiOBHHy 
o6ueMa 3pejioro ceMeHH h oKpyxaeT KpynHbin n3omyTbin 3apoubim tojibko co CTopoHbi 
xana3bi, 3iiuocnepMa OTHocnTejibHO Majio (Amaranthaceae, Caryophyllaceae , Chenopodi- 
aceae (nouceM. Chenopodioideae ), Basellaceae , Nyctaginaceae , Phytolaccaceae , Portu- 
lacaceae , Stegnospermataceae). TpeTba rpynna — nepncnepM b Bnue tohkoid cjioh, 
3apoubiui He6ojibuinx pa3MepoB, 3HuocnepM 3aHHMaeT ocHOBHyio nacTb 3pejioro ceMeHH 
(. Heliconiaceae , Musaceae). HeTBepTaa rpynna — nepncnepM HMeeTca TOJibKo Boxpyr 
BepxyuieK ceMuuojieii, 3apoubiiu KpynHbin, 3aHHMaeT noHTn Becb o6i>eM 3pejioro ceMeHH 
n b HeM HaKanjiHBaiOTca 3anacHbie BemecTBa, 3HuocnepM b Bnue TOHKoro cjioh BOKpyr 
3apoflbiiiieBoro KopHa (Chenopodiaceae — nouceM. Salsoloideae). Hajinnne nepncnepMa 
B ceMeHH 6oJlblHHHCTBO aBTOpOB paCCMaTpHBaiOT KaK npHMHTHBHblH npn3HaK. 

B ceM. Podostemaceae onncaHO CBoeo6pa3Hoe npeo6pa30BaHne xajia3ajibHon 30Hbi 
Hyuejuiyca eme bo BpeMH pa3BHTna ceMjmnaTKa. Yxe Ha craunn 2-5iuepHoro 3apoubiiue- 
Boro MeujKa nponcxounT ue3HHTerpaunfl kjictok 3toh 30Hbi n nocTeneHHO B03HHKaeT 
MHoroa^epHbin npoTonjiacT. FIpeunojiaraiOT, hto oh BbinojiHaeT nnTaTejibHyio cjjyHKumo, 
3aMebuaa 3HUOcnepM. 3to o6pa30BaHne npeuJioxnjin Ha3biBaTb «HyuejumpHbiM njia3MOun- 
eM» (Mukkada, 1962; Jager-Ziirn, 1967; n up.). 

B Hyuejuiyce c}}opMnpyK)Tca Taxne cneunc{)HHecKHe CTpyKTypbi, KaK nocTaMeHT n 
nounyM. 3th CTpyKTypbi, a TaKxe rnnocTa3a pauoM HccneuoBaTejien He CHHTaiOTca 
npnHunnnajibHO pa3JMHHbiMH CTpyKTypaMH, a npeucraBJunoT, no hx mhchhio, Jinuib 
MOAH^nKaunn ouhoh h toh xe CTpyKTypbi (Johansen, 1928; Dahlgren, 1940; Maheshwari, 
1950; CaBneHKo, 1973; IlouuyOHafl-ApHOJibUH, 1976; Szujko-Lacza, 1978; Tilton, Mo- 
gensen, 1979; Rudall, 1997). 

kbyneHne paccMaTpnBaeMbix CTpyKTyp c caMbix paHHnx CTaunn noKa3ajio, hto ohh 
tfehcTBHTejibHO pa3BHBaioTCH KaK euHHoe o6pa30BaHne. Hx uncJxfiepeHUHauHfl CB5i3aHa c 
aKTHBHOCTbio KJieTOK, 6a3ajibHon, jiaTepajibHoh n nepexouHoii 30H npHMOpunji ceM5nanaT- 
Ka. Kax yxe 6buio yKa3aHO Bbime, nepexouHaa 30Ha npHMopuwfl ceMsmnaTKa o6pa3yeT 
coGcTBeHHo rnnocTa3y ceMinanaTKa. HMeiomneca uaHHbie cbhuctcji bCTByioT o tom, hto 
6a3ajibna5i 30Ha, npeucTaBJieHHaa npouojibHbiMH pauaMH TaOjiHTnaTbix hjih yuJiHHeHHbix 
K.neTOK, cB5i3aHa c npoBouamen cncTeMoh njiaueHTbi n 3aBH3H. B 3aBncnMOCTH ot Tnna 
cjjopMnpyiomerocii ceMinanaTKa n xapaKTepa TpaHccfiopMaunn 3toh 30Hbi MoryT B03HHKaTb 
nocTaMeHT, nounyM n npoBOUfliunn nynoK, npn 3tom UH(}x|)epeHUHauH5i Hyuejuiyca b 
Me^noHyuejuiHTHbix ceMinanaTKax 6ojiee cnoxHaa no cpaBHeHnio c TeM, KaK cHHTajin 
paHee (BaTbirnHa, IIIaMpoB, 1994a) (pnc. 8). B KpaccnHyuejuuiTHbix ceMinanaTKax ( Ce- 
ratophyllum demersum H3 ceM. Ceratophyllaceae\ Ribes aureum H3 ceM. Grossulariaceae ; 
Nuphar lutea H3 ceM. Nymphaeaceae — IIIaMpoB, 1997b, 1998; Ungnadia speciosa H 3 
ceM Sapindaceae — Anisimova, Shamrov, 1997) nocTaMeHT n nounyM (ueHTpajibHaa 
nacTb) B03HHKai0T H3 KJieTOK npoKCHMajibHoro (no OTHomeHnio k apxecnopnajibHoh 
mieTKe) pahoHa, a npoBOu^mnn nynoK — H3 kjictok uncTajibHoro pahoHa MepncTeMbi 
6a3ajibHoh 30Hbi, npn 3tom nounyM unc})cf)epeHUHpyeTC5i HenocpeucTBeHHO nou nocTaMeH- 
tom. JIaTepajibHbie nacTH nounyMa o6pa3yiOTC5i H3 kjictok MepncTeMbi JiaTepajibHoh 30Hbi 
npnMopuna ceM5i3aHaTKa. B MeunoHyuejuiflTHbix ceM5nanaTKax, xapaKTepn3yiomHxc5i 3Ha- 
HHTejibHbiM pa3HOo6pa3neM b OTHomeHnn UH(|x{)epeHUHauHH CTpyKTyp Hyuejuiyca, MoryT 
B03HHKaTb nounyM h nocTaMeHT, ecjin ceMH3anaTKH uoBOJibHO MaccnBiibie h 6jih3kh no 
CTpoeHHio k KpaccnHyuejiJiilTHbiM ceM5i3anaTKaM (KaK npaBnjio, othochtch k cnHuepMajib- 
Hoh Bapnaunn: Zea mays H3 ceM. Poaceae — BopoHOBa n up., 2002; bo3moxho, Muilla 
maritima — Berg, Maze, 1966 n bhubi Allium H3 ceM. Alliaceae — Ashurmetov, 
Yengalycheva, 1997; Ashurmetov et al., 2001; a TaKxe pau npeucTaBHTejieh ceM. 
Ranunculaceae n up. — Bouman, Calis, 1977; EyTy30Ba, 1999). B MeunoiiyuejuiHTHbix 
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Phc. 8. npeo6pa30BaHH5i 6a3anbHon, jiaiepajibHon h nepexo^Hon 30H npuMopzwJi ceMjnanaTKa b CTpyKTypbi xa- 
jia3anbHOH nacTH ceMjnanaTKa (no: EaTbinwa, IXIaMpoB, 1994a c H3MeH. h ^onojiH.). 

JleBbiii KpaHHHH paa — KpaccuHyueJiJiaTHbiH ceMinanaTOK, npaBbifl KpaHHHH paa — TeHyHHyuejuiaTHbiH ceMa3anaTOK, qeTbipe 
cpeaHHX paaa — MeanoHyueJuiaTHbie ceMa3aMaTKH. nnd — nocTaMeHTo-noanyM. OcTanbHbie o6o3HaneHHa Te xe, hto h Ha 

pHC. 1, 3, 4. 


ceMH3anaTKax ,aH(|x|)epeHUHpyeTC5i tojibko nocTaMeHT ( Gymnadenia conopsea H3 ceM. 
Orchidaceae — UlaMpoB, HHKHTHHeBa, 1992) jih6o bch xajia3ajibHaa 30Ha Hyuejmyca 
TpaHCc})opMHpyeTC5i b nocTaMeHTO-noflHyM, ecjiH oprammuHH ceMinanaTKOB cxo^Ha c 
TeHyHHyuejuiHTHbiMH (Azorina vidalii H3 ceM. Campanulaceae — IIIaMpoB, }KHHKHHa, 
1994; Gagea stipitata H3 ceM. Liliaceae , Capsella bursa-pastoris H3 ceM. Brassicaceae — 
IIIaMpoB, 1999a, 2002). B TeHynHyuejiJiflTHbix ceMinanaTicax ( Gentianaceae — IIIaMpoB, 
1990) (J)opMHpyeTCfl TOJibKO npOBOftamnn nynoK. BpeMa HHHunauHH cTpyKTyp, ripoaoji- 
XCHTeJIbHOCTb CymeCTBOBaHHH H OCOGeHHOCTH HX CTpoeHHH BapbHpyiOT y pa3HbIX TaKCOHOB, 
TecHO CB«3aHbi c ApyrHMH conpaxceHHo pa3BHBaK)inHMnca CTpyKTypaM h ceMa3anaTKa h 
ceMeHH h oOycjiOBJieHbi cneuH^HKOM MeracnoporeHe3a, pa3BHTHa 3apoabiuieBoro Meimca, 
3apo,abiiiia h 3H^ocnepMa. 

TaKHM o6pa30M, rnnocTa3a, nocTaMeHT h ncutnyM pa3JiHHaiOTca oco6eHHOCTaMH 
reHe3Hca, xots Moiyr BbinojiHHTb, xax OyaeT noxa3aHO b ^ajibHewuieM, cxo^Hbie (J)yHKUHH 
(BararHHa, IIIaMpoB, 19946; Batygina, Shamrov, 1999). 
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IlocTaMeHT (jiaT. postament — KOJiOHKa) — TKaHb Hyuejuiyca, pacnojiaraiomaflca b 
BH fle KOJIOHKH nOU CnoporeHHbIMH HJIH raMeTO(|)HTHbIMH CTpyKTypaMH (IIIaMpOB, 1994 b). 
CHHOHHMbi: KOJiOHKa, nbeuecTaji, noucTaBKa ujih aHTHnou. 

KojioHKa K/ieTOK b ocHOBaHHH pa3BHBaiomeroc5i 3apOAbimeBoro MeuiKa 6buia oSHapy- 
xceHa BnepBbie y Butomus umbellatus (Ward, 1880). OjmaKo TepMHH «nocTaMeHT» nepBbiM 
ynoTpeOHJi M. Westermaier (1890). no;; hhm noHHMajiacb KojioHKa H3 yzuiHHeHHbix 
KJieTOK nou aHTHnojtajibHbiM kohuom 3apOAbimeBoro MeuiKa, KOTopbie OTjiHHajmcb ot 
OK pyacaioiuHx KJieTOK GoJiee rycTOH UHTonjia3Mon h Gojiee hhtchchbho OKpaniHBaioiuH- 
MHC51 o6oJ10HKaMH. CHHTaJIOCb, HTO OCHOBHOH (JjyHKUHCH nOCTaMCHTa 51BJI5ieTCH TpOC{)H- 

HecKaa. K. Dahlgren (1939, 1940) pacmnpHji couepxcaHne TepMHHa h nojiaraji, hto 
nocTaMeHT npHcyTCTByeT KaK Ha crauHH 3apoubimeBoro MeuiKa, TaK h Ha pa3JiHHHbix 
CTajtHiix pa3BHTH5i ceMeHH. Hm 6biJio BbicKa3aHo npejtnojioxceHHe o uByx cnocoOax 
B03HHKH0BeHHH nocTaMeHTa: 1) «BpacTaHHe» TKaHH nou aHTHnouaMH b nojiocTb 3apoubi- 
meBoro MeuiKa; 2) npeo6pa30BaHHe rnnocTa3bi, pacnojiaraiomeHca b BHue kojiohkh non 
3apojibimeBbiM mclukom h npeucTaBjieHHOH KJieTKaMH c yTOJimeHHbiMH oOojioHKaMH. 
Pa3JiHHHbie aBTopw nojmepxcHBaiOT jihGo nepBoe (KoMap, 1965; CaBneHKO, 1973, h up.), 
jih6o BTopoe (Palm, 1915; Schnarf, 1929; Mauritzon, 1933; riouuy6Ha5i-ApHOJibUH, 1976; 
OpeiiGepr, KaMejiHHa, 1981, h up.) nojioxceHHe. 

ComacHO HaiiiHM npeucTaBJieHH5iM, b nocTaMeHT TpaHCcJjopMHpyioTCii kjictkh npouojib- 
Hbix phaob MepHCTeMbi 6a3ajibHoii 30Hbi npHMopumi ceMH3anaTKa, pacnojiaraiomHecH nou 
apxecnopHajibHOH mieTKOH. IlocTaMeHT npeucTaBjmeT co6oh oceByio nacTb xajia3ajibHOH 
30Hbi Hyuejuiyca ceMinanaTKa. CxouHyio TOHKy 3peHH5i Ha cjDopMHpoBaHHe nocTaMeHTa 
BbiCKa3biBajm h paHee (Miicke, 1908). Oh 6bm onncaH uua 3JiaKOB KaK «cBoeo6pa3Ha5i 
ranocTa3a» (BaTbirHHa, 1974). IlocTaMeHT o6pa30BaH yuJiHHeHHbiMH hjih TaGjiHTnaTbiMH 
KJieTKaMH b BHjie phjiob, uoxoujuuhx uo ranocTa3bi h nacTO HanoMHHaioiunx no CTpoeHHio 
npoKaMOHanbHbie kjictkh (Miicke, 1908, Joshi, Venkateswarlu, 1935; Cmhphob, 1982; 
KaMejiHHa, ripocKypHHa, 1987; AjiHMOBa, 1990; UlaMpoB, HHKHTHHeBa, 1992; UlaMpoB, 
1994a, 19976, b, 1998; Shamrov, 1998; h up.) (pnc. 9,2, 3, 5, 7; 10,4). KjieTKH 
nocTaMeHTa, HanpHMep y Quercus gambelii ( Fagaceae ), CBJnaHbi Me>Kuy co6oh HeMHoro- 
HHCjieHHbiMH njia3M0jtecMaMH h couepxcaT ajtpa ymiHHeHHOH cjxjpMbi, a TaKxe 6ojibinoe 
KOJiHMecTBo mhtoxohjiphh, cboGouhbix ph6ocom h xopouio pa3BHTbiii 3P. Uo nepHc{)epHH 
3 thx KJieTOK njia3ManeMMa (JjopMHpyeT HHBanmauHH pa3JiHHHbix pa3MepoB (Mogensen, 
1973). Y Glycine max ( Fabaceae ) oOHapyxceHO xapaKTepHoe CTpoeHHe kjictohh^ix 
CT eHOK. ripojjojibHbie cTeHKH poBHbie, ynjiomeHHbie, c njia3MOuecMaMH, a nonepenHbie — 
CHJibno H3BHjiHCTbie, c MHOxcecTBOM npoTyOepaHueB (riojiiomKHHa, 1993). 

npojiojDKHTejibHocTb cymecTBOBaHHii nocTaMeHTa BapbHpyeT y pa3Hbix pacTeHHH h 
CKoppejinpoBana c oco6eHHocT5iMH pa3BHTH5i h cfiyHKUHOHHpoBaHHJi jipyrnx CTpyKTyp 
Hyuejuiyca. Hame Bcero KojioHKa KJieTOK b 6a3anbHOH oOjiacTH Hyuejuiyca nojinocTbio 
pa3pymaeTC5i BCKope nocjie onjiouoTBopeHHJi. y HeKOTopbix TaxcoHOB ( Taccaceae — 
Hakansson, 1921; Poaceae — EaTbinma, 1974; Asparagaceae — CaTapoBa, 1990) 
pa3pymeHHe KJieTOK kojiohkh nponcxouHT eme uo onjiouoTBopeHHH h conpoBoxuaeTca 
nocTeneHHbiM hx 3aMemeHHeM pacTyiunM 3apoubiuieBbiM mciukom, b pe3yjibTaTe nero 
oOecneHHBaeTca 6ojiee TecHbin kohtbkt c npoBojuuuen chctcmoh ceM5i3anaTKa h 3aB5i3H. 
y npeucTaBHTejien ceM. Calycanthaceae (KaMejiHHa, 1981) na MecTe pa3pyuiaioiuHXCH 
KJieTOK oceBOH nacTH xajia3ajibHOH 30Hbi Hyuejuiyca c^opMHpyeTca jiH3HreHHan nojiocTb 
Hau rnnocTa30H. ripn uJiHTejibHOM cyiuecTBOBaHHH nocTaMeHTa nponcxouHT nocTeneHHoe 
pa3pymeHne jiaTepajibHbix cjioeB, a 3aTeM h 3nHuepMajibiioro cjioa b xajia3ajibHon 30He 
Hyuejuiyca. y ouhhx TaKCOHOB ( Orchidaceae , Fagaceae , Nymphaeaceae , Ranunculaceae) 
nocTaMeHT, npeucTaBjieHHbiii TOHKocTeHHbiMH KJieTKaMH, pa3pymaeTC5i Ha cpeuHHx CTa- 
Uhhx 3M6pHoreHe3a, y upyrnx (Araceae, Costaceae , Geissolomataceae , Grossulariaceae , 
Zingiberaceae ) oh coctoht H3 oupeBecHeBinHX KJieTOK h coxpaHiieTCH b 3pejiOM ceMeHH 
(pnc. 9, 4). 

HcXOUH H3 CTpoeHHH KJieTOK H pacnOJIOXCeHHH HX B BHUe pHUOB, a TaKXCe HaKOnJieHHfl 
b hhx OejiKOB, KpaxMajia, uckctphhob h upyrnx BeiuecTB, moxcho nojiaraTb, hto ocHOBHaa 
cJjyHKUHa nocTaMeHTa cBH3aHa c TpaHcnopTOM MeTaGoJiHTOB, nocTynaioiunx H3 rnnocTa3bi 
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b cnoporeHHbie, a no3>xe — raMeTOcf)HTHbie CTpyKTypbi. flpyron cjDyHxunen hbjihctch 
3aiuHTHaa, ecjin nocTaMeHT coxpaHneTCH b 3peJiOM ceMeHH. Ilo mhchhk) PiMca (1964), b 
ceMH3anaTKax c MaccnBHbiM HyuejmycoM (})opMnpyeTCfl «ueHTpajibHbiH nynoK» (xjieTKH 
cneuHajiH3Hp0BaHH0M napeHXHMbi), xoTOpbiii moxcho TpaxTOBaTb xax B03MO)KHoe uoxa3a- 
TejibCTBO cymecTBOBaHHH cocyuncToro cuaSxceHHH Hyuejuiyca. 

IIouHyM (rpen. podion — ocHOBaHiie) — CTpyxTypa 6oxanoBHUHon (JjopMbi, B03HHxa- 
lomaa b xajia3ajibHOH 30He Hyuejuiyca (UlaMpoB, 19946). 

TepMHH BBeji Dahlgren (1939, 1940) juin o6o3HaneHHH uojiro coxpaHjuomerocfl ocTaTxa 
xajia3ajibHOH 30Hbi Hyuejuiyca HameBHUHOn cfiopMbi. Ounaxo reHe3Hc nounyMa He 6bui 
npocjiexceH. Oh onncaji y Zostera marina CBoeo6pa3Hoe CTpoeHne xajia3anbHon 30Hbi 
Hyuejuiyca, xoTopaa CHanaua HMeeT bhu kojiohkh. riocjie onjiouoTBopeHnn npoHexounT 
nocTeneHHoe ee pa3pymeHHe, npn stom BepxHHH nacTb (6ojiee y3Kaa) npeo6pa3yeTCH, no 
ero MHeHHio, b nocTaMeHT, a 6ojiee MaccnBHaa hhxchhh nacTb — b nounyM. Kjictkh 
nocjieuHero npno6peTaiOT yrojiiueHHbie o6ojiohkh h coxpaHfl hitch b 3pejiOM ceMeHH, hto 
uajio ocHOBaHHe pauy nocjieuyioiuHx aBTopoB (Maheshwari, 1950; CaBnn, 1968; CaBHeHKo, 
1973, h up.) TpaKTOBaTb 3Ty CTpyKTypy KaK rnnocTa3y. 

Kax noxa3aji aHajiH3 JiHTeparypHbix uaHHbix, b ceMH3anaTxe pnua pacTeHHH un(Jx{)e- 
peHunpyeTCH CTpyxiypa, xoTopyio moxcho paccMaTpHBaTb xax nounyM. 3Ta CTpyxTypa 
6 buia onncana b ceM. Euphorbiaceae ( Euphorbia milii — Bor, Bouman, 1974 h E . geni- 
culata — Bor, Kapil, 1975) b hhxchch nacTH xaua3aubHOH 30Hbi Hyuejuiyca cc{)opMHpo- 
BaiiHoro ceM5i3aHaTxa b BHue paunanbHo pacnojioxceHHbix TOHKocTeHHbix xjieTox c 
njioTHOH UHTonjia3MOH. Xot 5i uaHHbie no reHe3Hcy nounyMa OTcyTCTByioT, ero Hajinnne 
moxcho npeunojioxcHTb h ujih HexoTopwx upyrnx TaxcoHOB ( Ribes missouriense H3 ceM. 
Grossulariaceae — Mauritzon, 1933; Cabomba caroliniana H3 ceM. Cabombaceae — 
R^mji, Padmanabhan, 1965; Hydrostemma {-Barclaya) longifolia H 3 ceM. Barclaya- 
ceae — Schneider, 1978). CorjiacHO HauiHM npeucTaBjieH hhm, nounyM (JiopMnpyeTCH b 
xpaccn- h MeuHOHyuejuiHTHbix ceMH3anaTKax c uJWTejibHO cyiuecTByioiuen JiaTepajibHoii 
oGjiacTbK) Hyuejuiyca nocjie onjiouoTBopeHHH. Oh uncjxJiepeHunpyeTCfl b cjiopMe doxajia b 
xana3ajibHOH 30He Hyuejuiyca na paHHiix craunnx pa3BHTH5i ceMioanaTKa 3a cneT nepn- 
xjiHHajibHbix uejieHnn xjieTox, xax npaBHJio cy63nnuepMbi, peace h snnuepMbi ( Trapa - 
ceae — Titova et al., 1997; Zea mays H3 ceM. Poaceae — BopoHOBa h up., 2002) 
uaTepanbHOH oOuacTH nyueuuyca (jiaTepaubHaa nacTb nounyMa) h aHTHKUHHanbHbix 
ueueHHH xueTox hhxchhx cuoeB 6a3aubHOH oOuacTH Hyuenuyca (ueHTpajibHan nacTb 
nounyMa). B ccJiopMnpoBaHHOM coctohhhh ero BepxHHH rpaHnua HaxounTCH Ha ypoBHe 
aHTnnou 3apoubimeBoro Meuixa (Shamrov, 1992, 1998; UlaMpoB, AHHCHMOBa, 1993a— b; 
UlaMpoB, 1994a, 19976, b, 1998, 19996). 

BapHaunn b CTpoeHHH n BpeMeHH un^epeHunaunn nounyMa cxoppeunpoBaHbi co 
CTeneHbio MaccnBHOCTH Hyuejuiyca ceMH3anaTxa. Y Ceratophyllum demersum ( Cerato- 
phyllaceae ), HanpHMep, nounyM HannHaeT (fiopMHpOBaTbcn Ha CTaunn cnoporeHHon 

KJieTKH H COCTOHT H3 8-12 CJIOeB KJieTOK (IIIaMpOB, 1997 b). B MeHee MaCCHBHOM 

ceM5i3aMaTxe nununauna nounyMa nponcxounT jin6o c HanauoM MeracnoporeHe3a (Luzula 
pedemontana, Juncaceae — UlaMpoB, AHHcnMOBa, 1993a), un6o pa3BnTHH 3apoubimeBoro 
Meuixa ( Ungnadia speciosa , Sapindaceae — Anisimova, Shamrov, 1997), jin6o Ha 
no3UHHx CTauHHx ero (JjopMHpOBaHHH (Juncus fdiformis, Juncaceae — UlaMpoB, AHncnMOBa, 
19936), npn stom nounyM b nocueuHeM cjiynae ABJineTCH 3—5-cuohiibiM (pnc. 9, 1 —9). 

06biHHO nounyM coctoht n3 Hecxoubxnx cjioeB Ta6unTnaTbix xueTox c nuoTHon 
unTonua3Mon. KueTXH cnauaua TOuxocTeinibie h Moryr nacTHHHO uerenepHpoBaTb b 
npouecce pa3BHTHH ceMeHH. Haute Bcero ohh cTaHOBHTcn TOucTOCTeiiHbiMH. IlouHocTbK) 
hjih nacTHHHO nounyM coxpaHHeTCH b BHue nauiH b 3peuoM ceMeHH ( Ceratophyllaceae , 
Euphorbiaceae , Grossulariaceae , Juncaceae , Nymphaeaceae , BepoaTHO Cyperaceae , 
Degeneriaceae) (pnc. 9, 4 , (5, 8 , 9). 

B xjieTxax nounyMa b npouecce pa3BHTnn o6napy)xeHbi 6euxn, xpaxMau, uexcTpniibi, 
TaiiHHbi, npn 3tom BbiHBUHeTCH onpeuejieHiia5i npocTpaHCTBenHo-BpeMeima^ cBH3b Mexcuy 
HaxonuenHeM pa3unnHbix BenjecTB b unronuasMe n xapaxTepoM cTpoeHna xueroHHbix 
CTenox. V Nuphar lutea (UlaMpoB, 1998) b Kuexxax nounyMa nepBbiMn axxyMyunpyiOTCH 
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Pnc. 9. OopMwpoBaHHe nocTaMeHTa, no/myMa h rHnocTa3bi b ceMjnanaTKe. 1 — Zea mays (no: BopoHOBa n np., 
2002), 2 — Ungnadia speciosa (no: Anisimova, Shamrov, 1997), 3, 4 — Ribes aureum (no: UlaMpoB, 1998), 
5, 6 — Juncus filiformis (no: UlaMpoB, AHncnMOBa, 19936), 7, 8 — Ceratophyllum demersum (no: UlaMpoB, 
1997b), 9 — Luzula pedemontana (no: UlaMpoB, AHncnMOBa, 1993b). uo — HHTeryMeHTajibHbin oOiypaTop, 
MK3 — MHKponnjiHpHaH KjieTKa 3H^ocnepMa, on — onepKynyM, (po — (jjyHHKyjiapHbiH oOiypaTop, XK3 — xana- 
3ajibHaa KjieTKa smiocnepMa. OcTanbHbie o6o3HaHeHHH Te ace, hto h Ha pnc. 1, 3, 4. 

KpaxManbHbie 3epHa. B nepHOfl 3HroToreHe3a ohh noaBJiaiOTCfl CHanajia b ueHTpajibHOH 
nacTH, a k CTa^HH mo6yjiapHoro 3apojibiiiia h b ociajibHbix mieTKax. OflHOBpeMeHHo c 
3 thm H3 3—5 cjioeB KJieTOK ueHTpajibHOH nacTH noAHyMa Hcne3aeT xpaxMaji, b BaKyojiax 
HaHHHaioT HaKanjiHBaTbCH TaHHHbi, a b KjieTOHHbix CTeHKax OTKjiaflbiBaeTca jihthhh. Flo 
Mepe co3peBaHHH ceMeHH Gojibiiiaa nacTb KJieTOK no^nyMa 3anojiH5ieTC5i TaHHHaMH, a hx 

CTeHKH CTaHOBHTCH CHJlbHO JIHTHHCjlHUHpOBaHHblMH. OtfHaKO 3 - 4 CJIOfl KJieTOK B6jIH3H 

3HjiocnepMajibHoro raycTopHH h 2—6 cjioeB KJieTOK b jiaTepajibHOH nacTH no^nyMa 
OCTaiOTCH TOHKOCTeHHbIMH H TaHHHbi B HHX He HaKanJIHBaiOTCil. 



Phc. 9 0 npodojixcenue). 


Ha ocHOBaHHH pe3y^bTaTOB CTpyKTypHO-racTOXHMHHecKoro HCCJienoBaHHa moxcho 
npeAnojioxHTb, hto noflHyM BbinojiHaer (JtyHKHHio npOBe^eHHa MeTa6ojiHTOB, nocTynaio- 
mux b Hero H3 npoBOflflmero nynxa nepe3 rnnocTa3y. Ero ueuxpajibHafl nacxb o6ecneHH- 
BaeT (BMecxe c nocTaMeHTOM) riHxaxejibHbiMH BemecxBaMH 3apoAbiiueBbiH MemoK, a 6ojiee 
MaccHBHasi jiaxepajibiiaa nacxb — jiaTepajibiiyio, jiojiro coxpanaiomyiocfl nocne oruioflox- 
Bopenna, o6;iacTb Hyuemiyca. Hpn coxpaHeHHH b 3pejioM ceMeHH no^HyM, BepoaxHO, 
wrpaeT 3amHXHyio pojib. 

IIocTaMeHTO-no^HyM — cneuHajiH3MpoBaHHaa CTpyKTypa, cjxjpMHpyioiijaaca b xajia- 
3a!ibHOH 30He Hyaejuiyca h conexaiomaa b ce6e npH3naKH nocTaMeHTa h no^HyMa. 



Phc. 10. Tpanc(|x)pMauH5i xajia3aribHOH 30 hm Hyuejuiyca MeanoHyuejuuiTHbix ceMsoanaTKOB b nocTaMeHTO-noaHyM 

( 1 — 3 , 5 ) h nocTaMem ( 4 ). 

1 — Azorina vidalii (no: UlaMpoB, ^Khhkhh3, 1994), 2, 3 — Gagea stipitata (no: UlaMpoB, 1999a), 4 — Gymnadenia conopsea 
(no: UlaMpoB, HiiKHTHMeBa, 1992), 5 — Vaccinium myrtillm (no: Anisimova, Shamrov, 2000). dh — aHaoTeann. OcTanbHbie 

o6o3Hanem!5i Te ace, hto u Ha pnc. 1, 3, 4. 







B ceMH3anaTKax npezicTaBHTejien pazia ceMencTB ( Alangiaceae , Asphodelaceae , Lilia - 
ceae, Zosteraceae ) 6bma oOnapyxcena cneuncjiHHecKaji CTpyKTypa. Ee (JjopMnpoBaHnio 
o6biHHO npezuuecTByeT pa3pyuieHne kjictok MHKponnjuiflpHOH n cpeztHen 30 H Hyuemiyca 
eme no onjioziOTBOpeHHH, npn stom ocTaBiuajicfl xajiasajibHaa 30Ha npHHHMaeT bhzi 
kojiohkh (Dahlgren, 1939, 1940; CaBHH, 1968; IleTpoBa, 1977; KoMap, 1982; AniiMOBa, 
1987; TepexHH, 1990, h zip.). Taxaa cTpyKTypa 6buia onncaHa Dahlgren (1940) xa k 
<^nozi,HyM». nosxce 3. C. TepexHH (1990) npezyioxcnzi ee Ha3BaTb «HyuezuiapHOH kojioh- 

KOH» HJIH «KOJIOHKOBHZlHbIM IIOZWyMOM». 

IlpoBezieHHoe HaMH nccjieziOBaHHe noxasajio, hto b MezwonyuejuiflTHbix ceMasanaT- 
xax Allium caspium , Azorina vidalii , Capsella bursa-pastoris , Gagea stipitata , Heme- 
rocallis citrina b xajiasajibHon 30He Hyuejuiyca BbmejiaioTCJi pazibi H3 yzuiHHeHHbix 
KJieiOK (oceBaa nacTb — 6a3ajibHaa oOziacTb no nponcxoxyieiiHio), 1 — 2 cjioa jiaTe- 
pajibHon oOjiacTH h snnziepMajibHbin cjioh. B npouecce pa3BHTna ceMasanaTKa nponc- 
xozjht pa3pyuieHHe kjictok b MHKponnjmpHOH h cpezmen 30Hax Hyuejuiyca. OcTaio- 
maacfl xajia3ajibHaH 30Ha Hyuejuiyca npHHHMaeT bhzi kojiohkh h TpaHccf)opMHpyeTC5i b 
CTpyKTypy, KOTopyio Mbi onpeztejnuin xax «nocTaMeHTO-noztnyM» (Shamrov, 1992, 
1998; IlIaMpoB, ^kniiKHna, 1994; UlaMpOB, 1999a, 6, 2002). ConeTaHne npH3HaKOB 
nocTaMeHTa h nozinyMa npo«BjiaeTC5i b cjieziyiomeM: HajiHHHe nepHKjiHHajibHbix ziejieuHn 
b jiarepajibHon o6jiacTH Hyuejuiyca (xaK na iianajibiibix CTaztnax (JiopMHpoBaHHH jiaTe- 
pajibHbix nacTeii nozwyMa); HaMenaiomajicfl zuK^epeHunaunii cpezw kjictok 6a3ajibHon 
oOjiacTH Hyuejuiyca, npoflBJunoiuaflCfl b tom, hto BepxHHe kjictkh ocTaioTca yzuiHHeH- 
hmmh (xaK npn boshhkhobchhh nocTaMeHTa), a hhxchhc CTaHOB^Tca TaOjiHTnaTbiMH 
(xaK npn B03HHKHOBCHHH HHHUHaJieH UdlTpajIbHOH HaCTH nOZIHyMa). KaK yxce OTMe- 
najiocb, b KpaccHnyuejuiflTHbix ceM^nanaTKax nozwyM h nocTaMenT xoporno pasjinHHMbi 
Mqpc})OJiorH4ecKH h pa3ztejieHbi Mexmy co6on h 3apozu>nneBbiM mciukom napeiixnMHon 
TxaHbio Hyuejuiyca. Hto xacaeTca MeunoHyuejuiHTHbix ceMasanaTKOB y BbiiueyxasaHHbix 
pacTeiiHH, to naMeTHBiuneca pa3JiHHiia b zuic})cf)epeHUHauHH nozinyMa h nocTaMeHTa 
He nojiynaioT uajibHenuiero pa3BHTHH h bca xajiasajibHaa 30Ha Hyuejuiyca CTaHOBHTca 
eZIHHOH KaK HO CTpOCHHIO KJICTOK, TaK H HaKOnJieHHK) B HHX pa3J!HHHbIX BeiUeCTB. 
H ecjin b cjiynae bo3hhkhobchhh nozwyMa h nocTaMeHTa nepBbiMH pa3pyinaioTCH 
oGbiHHO KJieTKH nocTaMeHTa, a 3aTeM napeHXHMHon TKaHH, to npn (JjopMiipoBaHHH 
nocraMeHTO-nounyMa, oco6chho c HanaziOM (J)yHKunoHnpoBaHH5i xajia3ajibHoro Konua 
SHjiocnepMa b xanecTBe raycTOpna, ziereHepaunn noziBepraiOTCfl kjictkh Bcex cjiocb 
xajia3anbHon 3oiibi Hyuejuiyca, HaHHiiaa c amiKajibHon nacin (pnc. 10, 1 — 3 , 5 ). HojiHaa 
uereHepauHH kjictok nocTaMeHTO-nounyMa moxcct nponcxoziHTb erne zio oiuiouoTBope- 
HH5i (Rhizophoraceae — HuKHTHnesa, ^kobjicb, 1985) jih6o na panHHx CTaunax 3M- 
6pnoreHe3a (Campanulaceae — UlaMpOB, 3KnHKHHa, 1994; Lecythidaceae — Ahhch- 
MOBa, 1985). Y pHua TaKcoHOB (HexoTopbie Styracaceae — HiiKHTHneBa, 1983). Y 
p5iua TaxcoHOB (neKOTopbie Liliaceae — IleTpoBa, 1977; Zosteraceae — Dahlgren, 
1939, 1940) b 3pejiOM ceMenn 6a3ajibHaH nacTb nocTaxMeHTO-nounyMa coxpaHneTCH, 

npn 3TOM ero KJieTKH CTaHOBHTCH TOJICTOCTCHHblMH. 

TaxHM o6pa30M, b HacToaiuee BpeMH moxcho KOHCTaTnpoBaTb, hto nozinyM ^opMHpy- 
eTCH b KpaccHiiyuejuiMTHbix (KOMnjiHxaTHaH h THnoBaa BapnauHH) h MeunoHyueJuiaTHbix 
(c h HjiepM an bn an Bapnauna, MHorocjioHHan cyOsapHauna) ceM^nanaTKax, nocTaMeiiTo-noziH- 
y M — npeHMyiuecTBeHHO b MeunonyuejuiaTHbix (anouepMajibHaa h CHHziepMajibHaa (ozi- 
HocjiOHHaa cyOBapnauna) Bapnaunn), a TaKxce b KpaccHHyuejuuiTHbix (peuyunpoBaHnan 
BapnamiH) ceMH3anaTKax, rorzia xaK nocraMeHT — b KpaccHHyuezuiHTHbix (xoMnjiHKaTHaji, 
THiioBaii h peziyunpoBaHHaa Bapnaunn) h MeunoHyuezuiaTHbix (cHHziepMajibHaa h nepMa- 
HeHTnaa (6a3ajibHaa cy6BapnauHH) Bapnaunn) (6a3ajibHan cyOBapnauna) Bapnaunn) ceMa- 
3anaTKax. B TeuynHyuejui^THbix ceMH3anaTKax 3 th CTpyKTypbi He o6pa3yioTC5i. 

rnnocTa3a (rpen. hypo — nou, stasis — ocTanoBxa) — norpaHHHHa^ Txaiib Mexcuy 
HyuejuiycoM, niiTeryMeHTaMn n xajia 3 on. DTa cneunajinsHpOBaHHaa TKaHb 6buia onncaHa 
cnanajia b 6a3ajibiion nacTH 3aBa3n npeziCTaBHTejieh ceM. Loranthaceae nozt Ha3BaHHHMn 
«xajia3a» (Hofmeister, 1859), «KOJuieHxnMHaa Tpy6Ka» (Treub, 1882) n «jinrHH(})HUHpo- 
BaHiiaH HameHKa» (Van Tieghem, 1893). TepMnn «rnnocTa3a» 6bui ripezuioxcen Van 
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Tieghem (1901, 1902, 1903) zina o6o3HaneHH5i TKaHH, cocToamen H3 kjictok c jihfhhcJih- 
UHpoBaHHbiMH oOojiOHKaMH h cjiyacamen, no ero mhchhio, 6apbepoM zma pocTa sapozibi- 
uieBoro MeuiKa b HanpaBJieHHH ocHOBaHna ceMa3anaTKa. 

KaK yace 6biJio otmchcho, nozioaceHHe rnnocTasbi b ceMasanaTKe, ee CTpoeHHe h 
(J)yHKUHH ^HCKyrnpyioTCH b jiHTepaType. 3to o6ycjiOBjieHo npeaczie Bcero tcm, hto Van 
Tieghem BKjiazibiBaji b coziepacaHHe TepMHHa ziobojimio mnpoKoe h Heozmo3HaHHoe 
noHHMaHne, orpaHHHHBUiHCb ennncTBeHHbiM MopcjDOJiorHHecKHM KpnTepneM (najiHHHe 
KJieTOK C JIHFHH(J)HUHpOBaHHbIMH o6oJ10HKaMH). 

rnnocTa3a npncyma ceMasanaTKaM OojibuiHHCTBa ubctkobmx pacTeHnn. CnHTaeM 
B03M0)KHbiM (IIIaMpOB, BnHTep, 1991; Shamrov, 1992, 1998; UlaMpoB, AHHCHMOBa, 
1993a— b; BaTbirnna, UlaMpoB, 19946; UlaMpoB, 1994a, 19976, b, 1998, 1999a, 6, 2001, 
2002) nozwepacaTb TOHKy 3peHH« Tex nccjieziOBaTejieH, KOTopbie nojiaraiOT, hto 0Ha 
B03HHKaeT nozi KjieTKaMH Hyaejuiyca (Landes, 1946; Joshi et al., 1967; Singh, 1968; Bor, 
Bouman, 1974, h zip.)> h Taxoe nojioaceHHe 6bmo KOHCTampOBaHO zina mhofhx ceMencTB 
( Eupomatiaceae , Elaeagnaceae , Cneoraceae , Flacourtiaceae , Polygonaceae , Resedaceae , 
Scrophulariaceae , Simaroubaceae h zip.). 

Ha ocHOBanHH ziaHHbix no reHe3ncy rnnocTa3bi (c})opMHpyeTC5i Ha 6a3e nepexozmon 
3onbi npHMopziHH ceMH3anaTKa) CHHTaeM, hto OHa ABJiaeTca norpaiiHHHOH TKaHbio Meacuy 
nyuejmycoM, HHTeryMeiTraMH n xajia30H. B6jih3h rnnocTa3bi y mhofhx pacTeHHH OKaHHH- 
BaeTca npoBOzi5miHH nynoK ceMH3anaTKa. Cxozmaa TOHKa 3peHH5i Ha nozioaceHHe FHnocTa3bi 
BbicxasbiBajiacb b JiHTepaType paHee, hto nanuio CBoe OTpaaceHHe b Tex Ha3BaHHax, 
Koropbie Hcnojib3yioTca BMecTo TepMHHa «THnocTa3a»: «Chalazalgewebepolster» (Hanau- 
sek, 1888), «chalazal closing tissue» (Berg, 1962), «OTrpaHHHHBaiomHe KjieTKH» Meacziy 
xana30H h HyuejuiycoM (lleTpoBa, 1977). B TeHynHyuezuiaTHbix ceM^nanaTKax ( Gentiana- 
ceae , Lamiaceae) rnnocTa3a pacnoziaraeTca nenocpeziCTBeHHO nozi 3apozjbiiueBbiM Mem- 
kom. B KpaccHHyuejuiHTHbix ( Ceratophyllaceae , Elaeagnaceae , Nymphaeaceae , Reseda¬ 
ceae) (pnc. 3, 3\ 4, 7, 2; 7, 2, 3\ 9, 1 —9) h mhothx MezmonyuejuiaTHbix ( Alliaceae , 
Brassicaceae , Campanulaceae , Liliaceae , Poaceae) (pnc. 6, 6; 10, 1 — 5) ceM«3anaTKax 
Meacziy rnnocTa30H h sapozibiuieBbiM MeniKOM HMeeTca TKaHb Hyuejuiyca, KOTOpaa MoaceT 
pa3pymaTbCH b npouecce pa3BHTH« ceMeHH, b pe3yjibTaTe nero ranocTa3a nocTeneimo 
OKa3biBaeTCH nozi onziocnepMOM. 

rnnocTa3a HHHUHHpyeTca Ha ypoBHe (JxjpMHpyiomeroca HHTeryMeHTa (BHyTpeHHero b 
OHTenviajibHbix ceMH3anaTKax) noHTH ozmoBpeMeHHO c ero 3ajioaceHHeM (pnc. 3, 3\ 4, /), 
peace on a HannnaeT BbmeziHTbca paHbuie zipyrnx CTpyKTyp ceMfl3anaTKa (Juncaceae — 
UlaMpoB, AnncHMOBa, 1993a). Ee zmcJxjDepeHijHauHfl nponcxoziHT b ueHTpo6eacHOM 
HanpaBjieHHH. rnnocTa3a MoaceT 6biTb npeziCTaBjieHa rpynnon KJieTOK, HMeiomen (})opMy 
ZiHCKa, hjih peace 1—3 KjieTKaMH ( Orchidaceae , BepoaTHO Orobanchaceae ). CHanajia ohh 
H30zinaMeTpHHecKHe, TOHKocTeHHbie, rycronjia3MeHHbie c KpynHbiM aupOM, coziepacaiuHM 
necKOJibKO HZipbimeK. Y HexoTopbix pacTennh kjictkh rnnocTa3bi HBJiaioTca 2-aziepHbiMH, 
npn 3tom azipa MoryT cziHBaTbca ( Campanulaceae , Liliaceae , Scrophulariaceae). B 
C(J)OpMHpOBaHHOH rHIIOCTa3e KJieTKH CTaHOBHTCa Ta6jlHTHaTbIMH H BaKyOJlH3HpOBaHHbiMH. 

CTpoenne KJieTOK rnnocTa3bi H3MeHaeTca b npouecce pa3BHTHa. Y Antirrhinum majus 
(Scrophulariaceae) erne b nepnozi Meracnoporene3a b KJieTOHiibix o6oziOHKax rHiiocTa3bi 
o6HapyaceHO OTJioaceiine Kajui03bi (Rodkiewicz, 1967). Y Lycopersicon esculentum h 
Solanum nigrum ( Solanaceae) b KJieTKax rnnocTa3bi odnapyaceHO 6ozibmoe hhcjio cbo- 
6oziHbix ph6ocom, MejiKHX BaKyojien h rpaHyjiapHbin 3HZionjia3MaTHHecKHH peTHKyjiyM; 
KjieTOHHbie o6ojiohkh xapaKTepH3yiOTca najiHHHeM npoTy6epaHueB (EpMaKOB, FopaeBa, 
1982). KjieTOHHbie o6ojiohkh MoryT ozipeBecHeBaTb hjih onpo6KOBeBaTb (Netolitzky, 1926; 
CaBHenKO, 1973). 4acT0 coziepacHMoe icneTOK 3 anojiHaeTca TanHnonozio6HbiMH BeiuecT- 
BaMH ( Cyperaceae , Ceratophyllaceae , Grossulariaceae, Nymphaeaceae , Paeoniaceae). 

Y neKOTopbix pacTeHHH kjictkh rnnocTa3bi HMeioT pa3JiHHHoe CTpoeHHe. Y Melan- 
thesa rhamnoides ( Euphorbiaceae) kjictkh HHacHen nacTH rnnocTa3bi jihfhh^huhpo- 
BaHHbie, c He6oJibHiHMH nopaMH b ereiiKax, a b BepxHen nacTH — ohh TOHKocTeHHbie 
h 3anoJiHeiibi BeiuecTBOM KopunneBoro uBeTa (Singh, 1968). Y Retzia cape ns is ( Ret- 
ziaceae) yTOJimaiOTCH nepncJiepHHecKHe kjictkh rnnocTa3bi, a ueurpajibHbie ocTaiOTca 
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TOHKocTeHHbiMH (Engell, 1987). B KJieTKax rnnocTa3bi MHornx pacTeHnn oGHapyaceHbi 
pa3jiHHHbie BemecTBa: 6ejiKH, xpaxMan, AexcTpnHbi, (|)H3HOJiorHHecKH-axTHBHbie 
BemecTBa (UnHrep, 1958; CaBneHxo, 1973; IleTpoBa, 1977; Tilton, Mogensen, 1979; 
Tilton, 1980; UlaMpoB, 1990, 1999a; Shamrov, 1991; UJaMpOB, AHHcnMOBa, 1993 a —b; 
BopoHOBa H^p., 2002, hapO- 

ripojtoji^cHTejibHocTb cymecTBOBaHHH rnnocTa3bi cxoppejinpoBaHa c ocoOchhoctamh 
pa3BHTHH Hyuejuiyca, HHTeryMeHTOB h 3apoAbimeBoro Mernxa, npn stom BbiaBjiaeTca 
TeH^eHUHH k ee coKpameHHio y TaxcoHOB, 6ojiee npoABHHyTbix b sbojhouhohhom otho- 
uieHHH. Tax, y cnanHOJienecTHbix c TeHynHyuejuiaTHbiMH yHHTerMajibHbiMH ceMjnanaTxa- 
mh ee oObiHHo TOHKocTeHHbie KJieTKH flereHepnpyiOT c HananoM 3M6pnoreHe3a. Y bhaob 
Rhododendron (Ericaceae ) KJieTKH rnnocTa3bi xapaxTepH3yK)TCH 6ojiee njiOTHOH UHTon- 
Jia3MOH H 6oJiee HHTeHCHBHO OKpaillHBaiOmHMHCfl o6oJIOHKaMH no cpaBHeHHio c OXpyaca- 
iomnMH KjieTxaMH. Taxon ran CTpoeHna rnnocTa3bi 6biJio npejyioxeno Ha3biBaTb xa k 
«UHT onjia3MaTHHecxa5i rnnocTa3a» (Palser et al., 1971, 1985). rioAoGHyio CTpyxTypy 
HMeiOT h xjieTxn rnnocTa3bi y Vaccinium myrtillus H3 3Toro ace ceMencTBa (Anisimova, 
Shamrov, 2000). Y TaxcoHOB, xapaxTepnsyiomHXCH xpaccnHyuejuiarabiMH ceM5nanaTKa- 
mh, rnnocTa3a Gojiee MaccnBHaa, nacTO HMeeT bha Hauin h ee xjieTxn c yTOJimeHHbiMn 
oOojionxaMH jih6o pa3pyuiaiOTC5i Ha no3AHnx craAnax pa3BHraa ( Euphorbiaceae ), jih6o 
coxpaHaioTCH b 3penoM ceMeHH ( Cephalotaceae , Ceratophyllaceae , Juncaceae , Malvaceae , 
Nymphaeaceae , HexoTopbie Euphorbiaceae). 

OyHxuHH rwnocTa3bi b ceMH3anaTxe AHCxyrapyiOTca. CymecTByioT pa3JiHHHbie tohxh 
3peHHa, xoTopbie 6 bum o6o6meHbi b pa^e pa6oT (Masand, Kapil, 1966; UJaMpOB, 1990; 
Shamrov, 1991; EaTbinma, UlaMpoB, 19946; Batygina, Shamrov, 1999). IlpeAnojiaraeTca 
Hecxojibxo (fjyHxunn jxm rnnocTa3bi: l)cjiyacnT 6apbepoM, orpaHHHHBaiomHM pocT 
3appjabimeBoro Meuixa (Van Tieghem, 1901, 1903; Venkateswarlu, Prakasa Rao, 1972; 
Engell, 1987); 2) oGecnennBaeT xoHTaxT npoBOAamero nynxa c 3apo^bimeBbiM MemxoM 
(Venkata Rao, 1953; Tilton, 1980; Engell, 1987); 3) BbinojmaeT pojib npoBOAamen TxaHH, 
CBH3biBaiomeH npoBOAHumn nynox co cnoporeHHbiMH, a b AanbHenmeM h raMeTOcJmrabiMH 
CTpyxTypaMH (EaTbinma, 1974); 4) cnaGacaeT 3apojtbiuieBbiH Memox pa3JiHHHbiMH (})H3H- 
ojioraHecxH-axTHBHbiMH h nHTaTejibHbiMH BemecTBaMH (Haberlandt, 1918; LBmrep, 1958; 
CaBneHxo, 1973); 5) oGecnennBaeT BOAOCHaGaceHne b pa3BMBaiomHXC5i (Goebel, 1933) 
jihGo noxofliimxcfl ceMeHax (Masand, Kapil, 1966). 

Ohcbhaho, hto ranocTa3a ABJiaeTCH nojinc|)yHxuHOHajibHOH CTpyxTypon co CMeHon (})yHX- 
Uhh b npouecce pasBnraa ceMa3anaTxa. MecTonojioaceHne rnnocTa3bi xax norpaHHHHon 
TxaHH MeacAy ochobhmmh CTpyxTypaMH ceMjnanaTxa n ee 6jiH30CTb c npoBOAamen cncTe- 
moh no3BOJi5noT npeAnonoacHTb, hto rnnocTa3a ynacTByeT b pacnpeAejieHHH nHTaTejibHbix 
BeuuecTB, nocTynaiomHx b ceM5i3anaTox. OyHxunoHHpOBaHne rnnocTa3bi ocymecTBjmeTca 
no Mepe c|)opMHpoBaHHH ee xax TxaHH. IlepBbiMH HannHaioT cJ)yHxaHOHHpoBaTb ueHTpanb- 
Hbie xjieTxn rnnocTa3bi, xoTopbie b Anc|)(|)epeHUHpyK)LueMC5i ceMH3anaTxe oGnemaiOT npo- 
BeACHHe MeTaGojiHTOB H3 npoxaMGnajibHbix xneTOX b apxecnopHajibHyio xjieTxy. IlocTeneH- 
ho b 3tot npouecc BXJHOHaiOTCH ee jiaTepanbHbie xjieTxn, h b uejioM rnnocTa3a cnocoGcTBy- 
eT nocTynjieiiHK) BemecTB He TOJibxo b MeracnopounT, ho h b c^opMnpyiomneca Hyuejuiyc h 
HHTeryMeHTbi. BpeMa h HHTeHCHBHOCTb AeaTejibHOcra rHnocTa3bi conpaaceHbi c npocTpaH- 
CTBeHHo-BpeMeHHbiMH xapaxTepHCTHxaMH Apyrnx cTpyxTyp ceMjnanaTxa. B xpaccnHyueji- 
jiHTHbix ceMa3anaTxax nepnoA onTHMajibHoro cfjyHxunoHnpoBaHHH rnnocTa3bi Gojiee npo- 
AOJiacHTejibHbin, neM b TeHyHHyuejuiaTHbix ceMa3anaTxax: co ctbahh MeracnopounTa, xorAa 
b ceMa3anaTxe AH(|)cf)epeHUHpyK)TC5i Taacn npoxaMGnajibHbix xneTOX, ao ctbahh rjioGynap- 
Horo 3apoAbima, xorAa npoHCxoA^T JinrHH(})HxauHa xjieTOHiibix ctchox h HaxonjieHHe Ta¬ 
il h hob b xneTxax rnnocTa3bi. B AaJibHeniueM nponcxoAHT cMeHa ^ynxuHH rnnocTa3bi, h 
OHa, B03M0acH0, cnoco6cTByeT noAAepacaHHio Gajianca boaw b pa3BHBaiomHxca h noxoa- 
lahxch ceMeHax, a, bxoaa b cocTaB ceMeHHOH xoacypbi, BbinonHaeT 3amnTHyK) (J)yHKUHio. 
B TeHyHHyuejuiaTHbix ceMa3anaTxax axTHBHaa AeaTejibHocTb rnnocTa3bi HanHHaeTca c pa 3 - 
BHTneM 3apoAbimeBoro Meuixa, xorAa (J)opMHpyiOTca HHTeryMeHTajibHbiu TaneTyM h Taacu 
npoxaMGnajibHbix xneTOX, n 3axaHHHBaeTca bo BpeMa nepBbix CTaAnn SHAOcnepMO- n 3M- 
6pnorene3a, xorAa xjieTxn rnnocTa3bi noABepraioTca AecTpyxunn. 
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Moxcho nojiaraTb, hto ochobhoh (JiyHKUHeH Bcex paccMaTpHBaeMbix cneuHajiH3Hpo- 
BaHHbix CTpyKTyp ceM^nanaTKa HBjmeTCfl, BepoaTHo, ynacTHe b TpaHcnopTe BemecTB. B 
ceMH3anaTKe co3uaeTC5i CHCTeMa cTpyKTyp pa3Horo ypoBHJi: ranocTa3a ynacTByeT b 
nocTynjieHHH BemecTB b Hyuejmyc h HHTeryMeHTbi, nouHyM — npeHMymecTBeHHO b 
JiaTepajibnyio h, bo3mo>kho, ariHKajibHyio oSnacTH Hyuejuiyca, a nocTaMeHT — b 6a3ajibnyio 
o6jiacTb Hyuejuiyca. HecMOTpa Ha onpeuejieHHoe cxouctbo b (JiyHKUHOHHpoBaHHH, sth 
CTpyKTypbi HMeiOT cboh ocoGbie nepTbi pa3BHTH5i. 


3BOJiiouHOHHi>ie acneKTbi pa3BHTHH n CTpoeHHH Hyuejuiyca 

CeMH3a4aTKH UBeTKOBbIX paCTeHHH XapaKTepH3yiOTCH UOBOJIbHO 3HaHHTeJIbHbIM pa3HO- 
o6pa3HeM no reHesncy h CTpoeHHio Hyuejuiyca. AHajiH3 HMeiomHxcfl uaHHbix noxasbiBaeT, 
hto xoth pacnpeuejieHHe thhob ceMH3anaTKOB CTporo He npHyponeno k ypoBHHM cncTeMbi 
UBeTKOBbix pacTeHHH, KpaccHHyuejuiaTHbie ceM5nanaTKH 6ojiee xapaKTepHbi juih npnMH- 
THBHblX TaKCOHOB. KpOMe TO TO, o6HapyX(eHO, HTO cpeun OUHOUOJIbHbIX npaKTHHeCKH 
OTcyTCTByiOT BHUbi c TeHyHHyuejuiHTHbiMH ceMa3anaTKaMH h hm npHcymn npeHMymecT- 
BeHHO MeuHOHyuejuiHTHbie h KpaccHHyuejuniTHbie ceMfl3anaTKH c He6ojibinHM hhcjiom 
cjioeB b Hyuejuiyce. B poucTBeHHbix rpynnax TaxcoHOB, npHneM uaxce b npeuejiax ouhoto 
C eMeHCTBa, BbWBJUIlOTCH pa3JIHHHbie THnbI CeMH3aHaTKOB. B03M0XH0, HTO 3Ta OCoGeHHOCTb 
OTpaxaeT HBjieHHe napajuiejiH3Ma pa3BHTHH CTpyKTyp h CBHueTejibCTByeT, BepoaTHO, o 
He3aBHCHMOM nOflBJieHHH HMdOLUHXCH THnOB CeM5I3aHaTKOB B pa3HbIX HaCTflX CHCTeMbI 
UBeTKOBbix. C upyrofi CTopoHbi, nouTBepxuaeTCfl H3BecTHoe nojioxceHHe o HecoBnaueiiHH 
TeMnOB 3BOJIIOUHH TaKCOHa H MOp(})OJIOrHHeCKOH 3BOJIIOUHH, HTO npOJI BJlfl eTC5I B 5IBJICHHH 
reTepoGaTMHH, hjih reTepoxpoHHH. 

Yxe c HccjieuoBaHHH Dahlgren (1927) ycTaHOBJieHO, hto najiHHne b ceivunanaTKe 
MHorocjiQHHoro uojiro cymecTByimuero Hyuejuiyca HBjiaeTca nepBHHHbiM, a bo3hhkhobc- 
HHe ceMH3anaTKa c ouhocjiohhbim 3(f>eMepHbiM HyuejuiycoM — btophhhmm (Schnarf, 1931 ; 
Fagerlind, 1937; Maheshwari, 1950; Wunderlich, 1959; Sporne, 1969; Bouman, 1974; 
n ouuy 6 h as - A p h o ji wx h , 1976; KopuiOM 1978; Goldberg, 1986, Hup.)‘ 

3B0JiK>uH0HHbie npeo6pa30BaHH5i ceM5i3anaTKOB ot KpaccHHyuejuiaTHbix k TeHynny- 
uejuuiTHbiM ocyiuecTBjnuiHCb, no-BHUHMOMy, nepe3 cepnn MenHonyuejuiATHbix ceM5i3a- 
naTKOB, coneTaioiuHX b ce6e npn3HaKH oGohx throb. Ilpn 3 tom jjByuojibHbie h o/ufo- 
UOJibHbie pacTeHHH xapaKTepH30Bajmcb caMocTOflTejibHbiMH jihhhamh pa3BHTH5i. y usy- 
UOJibHbix TpaHCcJjopMauHfl Hyuejuiyca nponcxouHJia nepe3 Meunonyuejuismibie 
ceM5i3anaTKH, KOTopbiM npncyme noHTH nojiHoe Hcne3HOBeHHe Hyuejuiyca uo onjiouoT- 
BopeHHH, hto KoppejiHpoBajio c (J)opMHpoBaHneM 3HuoTejiH5i (anouepMajibiiaa Bapna- 
Uhh — Alangiaceae , Cornaceae , Davidiaceae h up.)- V ouHOUOJibHbix SBOJuounoHHbie 
npeo6pa30BaHH5i Hyuejuiyca ocymecTBjnuiHCb nepe3 MeuHOHyuejuiflTHbie ceM23anaTKH, 
xapaKTepH3yioiuHec5i MHorocjiOHHbiMH jiaTepajibHOH h 6a3ajibHon oGjiuctamh h oTcyT- 
CTBneM anHKajibHOH oOjiacTH Hyuejuiyca (cHHuepMajibHaa Bapnaunn, MHorocjioiiHaH 
cyOBapnauHfl). 3 tot npouecc moxho HaOjnouaTb b npouecce pa3BHTHH ceM5i3anaTKa 
HeKOTOpbIX COBpeMeHHbIX UBeTKOBbix pacTeHHH, y KOTOpbIX CeMH3anaTOK CTaHOBHTCH 
BTopnHHo MeuHOHyuejuiHTHbiM 3 a cneT Hcne3HOBeHH5i napneTajibHOH TxaHH eme b 
nepnon (JiopMHpoBaHHH 3apoubiweBoro MewKa ( Agavaceae , Butomaceae , Costaceae , 
Marantaceae , Zingiberaceae h up.)- TaxHM o6pa30M, nepBHHHbie SBOJiiounoHiibie npe- 
o6pa30BaHHH Hyuejuiyca conpoBOKuanncb nocTeneHHOH ero peuyKUHen, Bepo^THo cua- 
nana anHKajibHOH, a 3aTeM JiaTepajibHOH h 6a3ajibHOH oOjiacTen. B nocjieuneM cjiynae 
3TO npHBOUHJIO K yKOpOHCHHK) IiyTH nocTynjieHHH MeTaGojIHTOB B 3apOUbimeBbIH 
MemoK. llocTeneHHO nponcxouHjia noTep^ HyuejuiycoM (JjynKUHH ochobhofo HCTOHHHKa 
3anacHbix nHTaTejibiibix BemecTB b 3pejiOM ceMeHH b BHue nepncnepMa. BpeMH (fjyiiK- 
UHOHHpoBaiiHH Hyuejuiyca CMeiuajiocb na Gojiee panmie ctbuhh pa3BHTHH ceM^3anaTKa, 
npn 3 tom noHBJieHHe TeHyHHyuejuiHTHoro ceMH3anaTKa coripoBO)Kua.nocb, oco6enHo y 
UByuojibHbix, (JjopMHpoBaiiHeM ounoro MaccHBHoro HHTeryMeHTa c 3HU0TejineM. npn 
KpaHHeM BbipaxemiH Hyuejuiyca, xorua oh coxpaH5uiC5i b BHue HecxojibKHx onnuep- 
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ManhHbix KjieTOK Ha# ariHKajibHOH nacTbio MeracnopouHTa, bmccto MaccHBHoro HHTe- 
ryMeHTa b ceMH3aHaTKax Morjia (J)opMHpOBaTbC5i naxHxajia3a. Han6ojiee noieasaTejibHbiM 
b 3tom OTHomeiiHH 5iBjiHeTC5i ceM. Rubiaceae , b kotopom oGHapyxceHbi Bee nepexo#bi 
ot THnHHHbix TeHyHHyuejuiHTHbix k pe^yanpoBaHHO TeHyHHyuejuiHTHbiM ceMa3anaTKaM 
(Fagerlind, 1937; AH#poHOBa, 1977). 
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SUMMARY 

Different structures are differentiated in the nucellus: a nucellar cap (from the epidermal cells; 
in mature seed it transforms into an epistase) and a parietal tissue are formed in the micropylar zone, 
whereas a postament (column-like tissue below sporogenous and gametophytic structures) and a 
podium (a cup-like structure at the nucellus ground) arise in the chalazal zone. The postament, 
podium and also hypostase (a boundary tissue between the nucellus, integuments and chalaza) have 
a specific genesis and their origin in connected with definite zones of the ovular primordium. Its 
transitional zone forms the hypostase proper. The cells of the basal zone (axial rows of cells) may 
give rise to various special structures, depending on type of forming ovule. In crassinucellate ovules 
{Ceratophyllaceae, Grossulariaceae , Nymphaeaceae , Sapindaceae ), cells of the proximal (to the 
archesporial cell) region develop into a postament, those of the distal region into a vascular bundle 
and those of the middle region into the central regions of the podium, directly under the postament. 
The leteral regions of the podium develop from cells of the laterul meristem of the ovular primordium. 
In medionucellate ovules, which are characterized by significant diversity in differentiation of the 
structures, the podium and postament may arise in the nucellus, if the latter is very massive and is 
similar to the nucellus of the crassinucellate ovules (as a rule, they belong to syndermal variation — 
some members of Poaceae , possibly Alliaceae , Ranunculaceae). In less massive ovules only a 
postament is differentiated (some members of Orchidaceae ), or all chalazal nucellar zone transforms 
into a postamento-podium (some members of Brassicaceae , Campanulaceae , Liliaceae)> if the ovule 
organization is related to the tenuinucellate ovule. In tenuinucellate ovules ( Gentianaceae ), only a 
vascular bundle is formed. The timing of initiation, the longevity and structural features of the 
hypostase, podium and postament, postamento-podium, vascular bundle vary between taxa, show 
close association with other developmentally coupled structures of the ovule and seed and are 
determined by the pattern of megasporogenesis and of the embryo sac, embryo and endosperm 
development. The questions of the nucellus origin and functions are discussed. 


30 



TOM 87 


EOTAHMHECKMM KYPHAJI 


2002 , No 10 


YRK 581.821 : 582.734 


© L. I. Lotova, A. C. Timonin 

ANATOMY OF CORTEX AND SECONDARY PHLOEM 
OF ROSACEAE . 13. MALOIDEAE 

Jl. H. JIOTOBA, A. K. THMOHHH. AHATOMHH nEPBHHHOH H BTOPHHHOH KOPbl ROSACEAE. 

13. MALOIDEAE 

Lomonosov Moscow State University 
119899 Moscow, Vorobyevy Gory 
E-mail: timonin@herba.msu.ru 
Received 13.11.2000 

Cortex and bark anatomies in 17 investigated genera indicate heterogeneity of subfamily Maloideae sensu 
amplo. Intricate pattern of their bark character does not corroborate, however, distinction between the tribes 
Maleae and Crataegeae. Genera Lindleya and Vauquelinia are much closer to the traditional Maloideae than to 
either Quillajeae or Exochordeae. Yet, they are enough isolated from the other members of the subfamily to be 
assembled into separate tribe Lindleyeae. 

Key words: cortex, secondary phloem, Rosaceae , Maloideae , Pyroideae, Maleae , Crataegeae , Lindleyeae , 
Quillajeae, Exochordeae. 

Maloideae (= Pyroideae , Pomoideae) has been one of sine qua non recognised 
subfamily of Rosaceae sensu amplo, though its genera composition has still been a 
matter of heat controversy (Focko, 1894; Bonne, 1928; Schulze-Menz, 1964; Hanelt, 
1971; Willis, 1973; Takhtajan, 1980, 1987, 1997; Cronquist, 1981; Rohweder, Endress, 
1983; Kalkman, 1988; Rohrer et al., 1994; Hegi, 1995). The subfamily has been 
containing a core of closely-knit alliances that are difficult to delimit and has therefore 
been rearranging into genera since at least Focko (1894). The author held all of 
them as members of a single tribe, the opinion mostly shared by Kalkman (1988) 
who assembled however Chaenomeles , Cydonia , Docynia , and Pseudocydonia to un¬ 
ranked Cydonia Group. Other botanists subordinated taxa of the subfamily to tribes 
Maleae (= Sorbeae) and Crataegeae (Schulze-Menz, 1964; Takhtajan, 1987, 1997; 
Hegi, 1995). Genera Lindleya and Vauquelinia were considered members of Focko’s 
larger Quillajeae (Focko, 1894) or Exochordeae (Hegi, 1995; without mentioning 
Vauquelinia ), tribes of subfamily Spiraeoideae were held in combination with Exo¬ 
chorda as genera insertae sedis (Kalkman, 1988) but included into subfamily Malo¬ 
ideae under tribe Lindleyeae by Takhtajan (1987, 1997) who certainly followed 
Challice and Thorne (see Kalkman, 1988). Takhtajan (1997) expanded the subfamily 
by transferring monotypical Kageneckieae into it. 

Representatives of tribes Maleae , Crataegeae , and Lindleyeae are concerned with in 
the present paper while Kageneckia is hoped to be dealt with elsewhere. 

Bark anatomy in some species of genera Malus , Pyrus , Sorbus , Crataegus must be 
considered the most completely investigated of all rosaceous plants (Moeller, 1882; 
Lotova, 1959, 1998; Evert, 1960, 1963) but barks of many members of the subfamily 
under consideration are still to be anatomised. The data published show some heteroge¬ 
neity of the subfamily but surely outline no genus group of tribe rank. The paper is 
intended for expanding bark anatomy data to test their taxonomic value in Maloideae as 
considered by Takhtajan (1987). 
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Materials and Methods 


Annual shoots, perennial branch and/or trunk barks were sampled from plants of 
Photinia serrulata Lindl., P. villosa DC., Stranvaesia davidiana Decne, Eriobotrya 
japonica Lindl., Rhaphiolepis indica Lindl., and R. umbellata C. K. Schneider all grown 
at Central Republic Botanical Garden, National Academy of Science of Ukraine, Kiev; 
from plants of Amelanchier alnifolia Nutt., Aronia melanocarpa Britton, Chaenomeles 
maulei C. K. Schneider, Cydonia oblonga Mill., and Mespilus germanica Linn, grown at 
Main Botanical Garden, Russian Academy of Science, Moscow; from plants of Crataegus 
oxyacantha Linn, and Cotoneaster melanocarpus Fisch. ex Laudon grown at Botanical 
Garden of Lomonosov Moscow State University. Shoots and trunk bark of Pyracantha 
coccinea M. Roem. and Sorbus torminalis (Linn.) Crantz were picked up from shrubs 
naturally growing in beech forest nearby Tuapse town, Krasnodar Region, Russia. Voucher 
specimens from Komarov Botanical Institute, Russian Academy of Sciences, St. Peters¬ 
burg were used for sampling bark of Lindleya mespiloides HBK. («N° 207 Karwinsky. 
Iter Mexicanum. 1841, 1842» and «Mexico: western Coahuila. Robert M. Stewart, N« 378. 
May 30, 1941, along a way as common shrub 1—4 dm. tall, fl. white „Barreta” Vicinity 
of Santa Mines, calcareous eastern foothills of the Sierra de las Cruces»), Vauquelinia 
angustifolia Rydberg («C. G. Pringle, Plantae Mexicanae. 1885. State of Chihuahua. Santa 
Eulalia Mountains. Flowers. 27, May»), V. corymbosa Corr. («Mexican Flora. States of 
Chihuahua and Nuevo Leon. N 329. Mountain called Caracol, S. E. of Monolovas. Aug. 
Coll. Dr. Edward Palmer. February to October, 1880»), and V. torreyi S. Wats, (sample 
obtained without label). 

The samples were fixed and kept in 70 % (v/v) ethyl alcohol and then prepared for 
light microscopy as follows. Transverse, tangential and radial sections of the axial organs 
were made with hand razor and either stained with 5 % alcoholic iodine or processed with 
phloroglucinol and hydrochloric acid and embedded into pure glycerin on slide glasses. 
All the measurements were directly taken from the slides with calibrated ocular 
micrometer. The illustrations were drawn with camera lucida RA-6* 


Results 

Tribe Maleae 
Photinia serrulata , P. villosa 
Deciduous shrubs or low trees. 

Annual stem is glabrous (P. serrulata) or pubescent with long thick-walled 
trichomes (P. villosa). Ordinary epidermis gives rise to the phellogen. Thin periderm 
of only 4—6 cell layers is a stem protector in the end of the growing season (fig. 1, 
A). The cortex is about 2 mm thick. Subepidermal angular to lamellar collenchyma 
is 4- to 5-layered in P. serrulata and only 1- to 2-layered or absent in P. villosa. 
Parenchyma of variously sized cells bulks the inner cortex. Idioblasts of 4 sorts 
intersperse the parenchyma: a) brown cells with presumed phlobaphenic contents; 

b) crystal-bearing cells containing crystal prism or druse (fig. 1, B) of calcium oxalate; 

c) rare sclereids; and d) presumably mucilaginous giant cells (fig. 1, B). Both sclereids 
and giant cells tend to occur in the inner cortex (fig. 1, A). Endodermis (fig. 1, A) 
consists of small cells filled with starch in P. serrulata and of cells with brown 
contents in P. villosa. 

Variously clustered protophloem fibres have thick lignified walls and very narrow 
lumen (fig. 1, B). Progressing sclerification in between the clusters is inherent in P. villosa. 
The soft secondary phloem is up to 0.14 mm thick, the thickest in P. serrulata. The 
5—8 x 160—190 Jim sieve tube members bear compound sieve plates of 7—12 (P. vil¬ 
losa) to 10—17 ( P. serrulata) sieve areas. Axial phloem parenchyma is differentiated into 
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Fig. 1. Stem and bark anatomies in Photinia serrulata. 

A — scheme of the annual stem, transverse section; B — inner cortex in the annual stem, transverse section; C — bark in 
perennial branch, transverse section; D — periderm, transverse section; E — secondary phloem in perennial branch, transverse 
section; F — secondary phloem in perennial branch, radial section, a — amiloplast; c — calcium oxalate crystal; cb — cambium; 
cc — companion cell; co — collenchyma; cp — cortical parenchyma; d — calcium oxalate druse; dph — destroyed phloem; 
ed — endodermis; ere — erect ray cell;/— secondary phloem fibres; m — medulla; me — mucilaginous cell; p — axial phloem 
parenchyma; pd — periderm; pf — protophloem fibres; pg — phellogen; ph — phloem; phd — phelloderm; pld — phelloid; 
pm — phellem; pre — procumbent ray cell; r — ray; sd — sclereid; spl — sieve plate; st — sieve tube; x — xylem. Bars: A, 

C — 0. 4 mm; B, D—F — 0.05 mm. 
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storage and crystalliferous ones. The latter is usually associate with the protophloem fibres 
in P. serrulata. 

Perennial branch (only in P. serrulata) shows a set of periderms (fig. 1, C) which 
must successively have developed inward the phloem. Thick-walled lignified phelloids 
are dispersed solitary or in small clusters among homogeneous thin-walled cells of fairly 
thin phellem (fig. 1, D). Enormously thick storage phelloderm is characteristic of the 
periderm (fig. 1, C, D). Few phellodermal cells are transformed into sclereids (fig. 1, C). 
It is just the phelloderm that is a bulk of the scaly rhytidome which protects the perennial 
branch. 

The secondary phloem fibres are typical of triennial and older branch barks. These 
are grouped into discontinuous tangential bands (fig. 1, C ) variously situated in the 
secondary phloem crossections. The soft phloem constituents are in irregular radial files 
(fig. 1, E). The 5—8x 160—190 pm sieve tube members are interconnected with 
compound sieve plates of 10—17 sieve areas (fig. 1, F). The axial phloem parenchyma 
is differentiated into storage and abundant crystalliferous ones (fig. 1, E). The latter 
consists of strands whose cells generally contain one calcium oxalate prism per cell (fig. 1, 
F) but longer cells rare have a few transverse crystal prisms per cell. Bark dilatation is 
diffuse. 

Rays are 2- to 3-seriate, rare uniseriate, 5—20 cells in height, mostly heterogeneous 
(fig. 1, F) but few homogeneous rays rarely occur. 


Stranvaesia davidiana 


Diciduous tree up to 8 m tall. 

Annual stem (fig. 2, A). Ordinary epidermis protects growing stem. The cortex 
0.5—0.8 mm thick consists of 5- to 6-layered angular collenchyma and inner 15—20- 
layered parenchyma of thick-walled cells; the border between the two is obscure. Idioblasts 
containing solitary crystals of calcium oxalate are scattered through fc both cortical tissues. 
Thin periderm (fig. 2, B) of 1- to 2-layered phelloderm and 3—5-layered phellem is 
formed in the stem by the end of the growing season. Its phellogen is generated by the 
epidermis. The phellem cells have thickened convex outer tangential walls; the innermost 
cells bear brown contents. The former angular collenchyma is transformed into lamellar 
one by the time. 

Protophloem fibre clusters are very close in growing stem (fig. 2, A) and distant 
in mature one (fig. 2, B). The phloem 0.3—0.4 mm thick consists of outer conducting 
and inner nonconducting zones in the latter. The border between the zones is marked 
by discontinuous tangential band of secondary phloem fibres (fig. 2, Z?).The sieve 
tubes having compound sieve plates and axial parenchyma cells are jumbled in the 
soft phloem. 

Perennial branch. The periderm protecting the branch is rather thin (fig. 2, C) 
due to decaying of its outermost phellem here and there. No collenchyma is distinguishable 
in the cortex for its tissue proliferation which accompanied stem thickening has resulted 
in fairly homogeneous parenchyma there. Numerous brown cells with presumed phloba- 
phenic contents are scattered through the cortex (fig. 2, D). Abundant crystalliferous 
idioblasts intersperse the cortex (fig. 2, D); very many of them contain one crystal prism 
per cell but some bear a druse. 

Secondary phloem fibres are clustered in few discontinuous tangential bands irregularly 
occupying the nonconducting zone (fig. 2, C). The sieve tube members 4—6 (Lim thick 
and 200—240 pm long bear compound sieve plates of up to 13 sieve areas. Axial phloem 
parenchyma is differentiated into storage, brown contents-bearing and crystalliferous 
parenchymas (fig. 2, E)\ the latter mostly adjoins the secondary phloem fibre clusters 
and/or rays. Each cell of the crystalliferous parenchyma has a prismatic crystal of calcium 
oxalate. The dilatation is diffuse. 

The rays are 1—2(3)-seriate (fig. 2, E ), 2—20 cells high, mostly heterogeneous. 
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Fig. 2. Annual stem and bark anatomies in Stranvaesia davidiana. 


A — scheme of growing annual stem, transverse section; B — scheme of the bark in mature annual stem, transverse section 
C — scheme of the bark in perennial branch, transverse section; D — cortical parenchyma in perennial branch, transverse section 
£ — non-conducting phloem, tangential section, cph — conducting phloem; ep — epidermis; fc — flobaphene-bearing cell 
nph — non-conducting phloem; sp — storage axial phloem parenchyma; see fig. 1 legend for other explanations. Bars: A —C — 

0.4 mm; D — H — 0.05 mm. 




















Eriobotrya japonica 


Evergreen tree 10—12 m tall. 

Annual stem. The epidermis bearing numerous dense trichomes must be ephemeral 
as thin periderm is already seen in elongating stem (fig. 3, A). The phellogen is of 
epidermal origin. The periderm has 6 to 7 layers of flattened phellem cells with slightly 
convex outer walls and 1 to 2 layers of parenchymal phelloderm in the end of the growing 
season. The angular collenchyma is indistinctive in elongating stem (fig. 3, A) but quite 
obvious in mature one (fig. 3, B). Parenchyma is a principal constituent of the cortex. 
The endodermis of small cells with dark brown contents is plainly visible in elongating 
stem (fig. 3, A) but absent in mature one (fig. 3, B). 

The protophloem fibres are in small clusters (fig. 3, A, B)\ few surrounding paren¬ 
chymal cells are sclerified (fig. 3, D ) and filled with brown matter. Many cells containing 
prism or rhombohedron of calcium oxalate adjoin the clusters (fig. 3, D). Few-clustered 
secondary phloem fibres are usually developed in mature stem (fig. 3, B). 
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Fig. 3. Stem and bark anatomies in Eriobotrya japonica , transverse sections. 

A — scheme of elongating annual stem; B — scheme of mature annual stem; C — scheme of bark in the perennial branch; D — 
protophloem fibre cluster. I — lacuna; see figs. 1, 2 legends for other explanations. Bars: A—C — 0.4 mm, D — 0.05 mm. 
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Perennial branch is protected with the thin periderm quite similar with its 
counterpart in the annual stem (fig. 3, C); its outer layers are successively sloughed off 
as small scales. Thick cortex is parenchymal throughout and shows scattered small lacunas 
(fig. 3, C); neither collenchyma nor endodermis is detectable. 

Small clusters of one secondary phloem fibres tend to be in discontinuous tangential 
bands nearby the conducting phloem zone and scattered in the outer nonconducting zone 
(fig. 3, C). Examined samples are highly variable in development of the secondary phloem 
fibres. The sieve tube members, 10—15 pm thick and 150—200 pm long, are intercon¬ 
nected with oblique compound sieve plates of 10—12 sieve areas. The axial phloem 
parenchyma consists of unmixed strands of crystalliferous and storage cells. The former 
contain one polyhedron of calcium oxalate per cell; the latter are characterised with pitted 
radial walls. Dilatation is diffuse. 

The rays are heterogeneous, 1- to 2-seriate, 3—16 cells high. 


Rhaphiolepis indica 


Tall semi-evergreen shrub. 

Annual stem is protected with the epidermis whose cells have vaulted outer walls 
and thickened radial ones. The phellogen is of epidermal origin; the 3—8-layered phellem 
consists of uniform cells with brown contents and thickened radial walls. The 0.33— 
0.36 mm thick cortex is of outer indistinctive angular collenchyma and inner loose 
parenchyma. Idioblasts containing one 15—25 pm rhombohedron of calcium oxalate per 
cell are in the cortical parenchyma. 

Protophloem fibre clusters are interconnected with sclereid groups in between. The 
0.10—0.11 mm thick secondary phloem is only of soft constituents. The sieve tube 
members, about 10 pm in diameter and 110 pm in length, have compound sieve plates 
of 2 to 3 sieve areas: The storage axial parenchyma cells with slightly thickened walls 
are assembled into 5—8-membered strands. Abundant crystalliferous parenchyma is 
usually associated with rays; its each thin-walled cell contains a longitudinal or oblique 
prism of calcium oxalate. Dilatation is diffuse. 

The rays are indistinctively heterogeneous, 1- to 2-seriate, 7—20 cells high. 


Sorbus torminalis 


Tall semi-evergreen shrub. 

Annual stem at our hands is covered with epidermal remnants underlained by the 
periderm of 1—2-layered phelloderm, phellogen generated by the epidermis, and 
8—10-layered phellem whose cells have thickened convex outer walls and brown matter 
inside. 5- to 6-layered collenchyma, from angular to lamellar type, constitutes the outer 
cortex (fig. 4, A). Inner loose parenchyma contains here and there a few small clusters 
of sclereids. 

Close protophloem fibre clusters and much less numerous secondary phloem fibre 
clusters are a stereom of the phloem in the stem. 

Trunk is protected with the periderm with bizonal 25—40-layered phellem (fig. 4, 
B ), the outer zone of transparent cells having greenish highly convex walls, the inner one 
of brown matter-filled cells with yellowish more straight walls. The cortex of rather 
homogeneous proliferating parenchyma is inside the periderm. 

Close clusters of numerous secondary phloem fibres form irregular tangential bands; 
the hard phloem is superior to the soft phloem (fig. 4, B). The sieve tube members, 
10—12 x 150—200 |ixm, bear very oblique (fig. 4, C) compound sieve plates of 7 to 25 
sieve areas. The axial phloem parenchyma consists of storage and crystalliferous cells in 
different strands (fig. 4, C); the latter are mostly in association with fibre clusters and 
rarely with rays (fig. 4, C, D). Each crystalliferous cell has an elongate polyhedron of 
calcium oxalate (fig. 4, C, D). 
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Fig. 4. Stem and bark anatomies in Sorbus torminalis. 


A — scheme of the annual stem, transverse section; B — scheme of the trunk bark, transverse section; C — trunk phloem 
transverse section; D — trunk phloem, tangential section, cf — crystalliferous parenchyma; ipm — inner phellem; opm — oute 
phellem; for other explanations see figs. 1—3 legends. Bars: A, B — 0.4 mm; C, D — 0.05 mm. 














The rays are homogeneous, uni- to biseriate, rarely 3-seriate, 4—15 cells high 
(fig. 4, D). Dilatation is diffuse but rays are also a bit dilated in the outmost phloem 
(fig. 4, B). 


Aronia melanocarpa 
Deciduous shrub up to 2 m tall. 

Annual stem is protected with glabrous epidermis generating the phellogen. 
Flattened phellem cells have thickened outer wall; the wall thickening is extended to cell’s 
outer radial walls (fig. 5, D). Thickening of the inner tangential wall spreading to the 
inner radial walls is typical of the phelloderm cells (fig. 5, D). Subepidermal 4- to 
5-layered collenchyma angular-lacunar in early growing season, lamellar in the late one 
is chlorophyllous and contains idioblasts with a calcium oxalate crystal per cell. Inner 
cortical parenchyma consists of loosely packed thick-walled cells; idioblasts with either 
phlobaphene or calcium oxalate crystal/druse are among cortical parenchyma cells. 



Fig. 5. Anatomy of the trunk phloem and annual stem periderm in Aronia melanocarpa. 

A — scheme of the trunk phloem, transverse section; B — trunk phloem, transverse section; C — ray, radial section; D — annual 
stem periderm, transverse section, tw — thickened cell wall; see figs. 1—4 legends for explanations. Bars: A — 0.4 mm; B—D — 

0.05 mm. 
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The protophloem fibre clusters are usually associated with crystalliferous parenchyma 
cells. Secondary phloem, about 0.1 mm in thickness, consists of thick-walled constituents, 
very many of them are obliterated. The rays are uniseriate. 

Trunk bark 2.5—3 mm thick retains the original periderm (with more layered 
phellem), cortex is of 2- to 3-layered lamellar collenchyma and inner parenchyma (fig. 5, 
A). Both collenchymal and parenchymal cells are tangentially stretched due to trunk 
thickening. 

The protophloem fibre clusters are distant. The secondary phloem fibres are variously 
clustered (fig. 5, A, B)\ the clusters are scattered in the outer phloem and tend to be in 
discontinuous tangential bands in the inner one (fig. 5, A). Loosely packed axial 
parenchyma cells are the principal component of the outer phloem; some of them are 
filled with brown matter. The storage parenchyma highly prevails over the crystalliferous 
one. Big calcium oxalate polyhedron is in a cell of the crystalliferous parenchyma. 
Dilatation is diffuse. 3—5-assembled sieve tubes (fig. 5, B) of 200—300 |Llm long 
members have very oblique compound sieve plates of 10—25 sieve areas. 

1—2-seriate (5) 8—10 (18) cells high rays are mostly homogeneous (fig. 5, C) but 
few of them are semiheterogeneous in the inner phloem. Some rays are undulate in the 
outer phloem (fig. 5, A). 


Amelanchier alnifolia 

Deciduous shrub up to 4 m tall. 

Annual stem is protected with glabrous epidermis whose cells have highly vaulted* 
outer walls and brown contents. The phellogen is generated by the epidermis. The phellem 
is homogeneous of flattened cells containing brown substance. Approximately 0.1 mm 
thick cortex consists of subepidermal 5- to 6-layered angular-lamellar collenchyma whose 
cells are filled with brown matter and inner 3—5-layered cortical parenchyma. Some 
parenchyma cells have brown contents. Numerous idioblasts each containing a calcium 
oxalate druse are among parenchyma cells. 

Large-clustered protophloem fibres are only hard phloem elements. The secondary 
phloem, near 0.01 mm thick, is soft. 

In deciennial branches the phellem is as in annual stem. The cortex 
retains differentiation into subepidermal lamellar collenchyma and inner parenchyma. 
Fewclustered cells each containing a calcium oxalate crystal are in the cortical 
parenchyma. The secondary phloem, 0.06—0.07 mm in thickness, is characterised 
with alternating tangential bands of transparent colourless sieve tubes and brown axial 
phloem parenchyma. Grouped secondary phloem fibres are present in addition to 
protophloem ones. 

Trunk bark exceeds 2 mm in thickness and is protected with multilayered phellem 
(fig. 6, A) similar to that in younger branches. Both cortical collenchyma and inner 
parenchyma inherent in younger branches are still evident in the trunk bark (fig. 6, A). 
The secondary phloem fibres are present in the phloem except for its conducting zone 
(fig. 6, B)\ they are in clusters which are assembled into up to 30 discontinuous tangential 
bands in inner nonconducting zone and widely dispersed in the outer nonconducting zone 
(fig. 6, A). 

Alternate tangential bands of colourless sieve tubes and brown axial phloem paren¬ 
chyma are typical of the trunk phloem (fig. 6, A, B). The 170—200 |Llm long sieve tube 
members bear very oblique compound sieve plates of 10—30 sieve areas (fig. 6, B , C). 
The axial parenchyma consists of storage and shorter crystalliferous cells in pure or mixed 
strands (fig. 6, C). The crystalliferous cells contain a big polyhedron or prism of calcium 
oxalate per cell (fig. 6, C) and are often associated with fibre clusters and rays. Many 
crystalliferous cells are also filled with brown contents enveloping the crystal. All axial 
phloem constituents have thickened cell walls due to hemicellulose deposition. Dilatation 
is diffuse. 

The rays (fig. 6, C) are homogeneous, 2—3-seriate, up to 20 cells high. 
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Fig. 6. Anatomies of the trunk bark and phloem in Amelanchier alnifolia. 

A scheme of the bark, transverse section; B — phloem, transverse section; C — phloem, tangential secti¬ 
on. bap — band of axial parenchyma; bst — band of sieve tubes; see figs. 1—5 legends for other explanati¬ 
ons. Bars: A — 0.4 mm; B, C — 0.05 mm. 


Cydonia oblonga 

Deciduous tree up to 8 m tall or shrub. 

Annual stem is protected with the 2—3-layered homogeneous phellem by the end 
of the growing season; the phellogen is produced by the epidermis. 3 to 4 subepidermal 
cell layers are an underdeveloped lamellar collenchyma. About inner 5 cell layers 
constitute cortical parenchyma. Protophloem fibres are in small clusters outside the soft 
secondary phloem 0.09—0.10 mm thick. The constituents of the latter are in distinct radial 
files. Sieve tubes have compound sieve plates. The rays are uniseriate, 18—21 cells high. 
Nearly continuous ring of secondary phloem fibres traversed by the rays is evident in the 
biennial branch (fig. 7, A). Some sclereids are developed just inner the protophloem fibre 
clusters in the branch. 

Perennial branch bark is about 2 mm thick of which 0.15—0.16 mm is a cortex 
(fig. 7, B). The original periderm must cover the branch (fig. 7, B)\ its homogeneous 
phellem (fig. 7, C) is raised up to 12 cell layers in thickness. Hardly thickened tangential 
cell walls are characteristic of the 5—8-layered subepidermal collenchyma of tangentially 
stretched cells (fig. 7, C). The cortical parenchyma evidences its proliferation in 
accordance with the branch thickening. 

The secondary phloem fibres are clustered in sparse discontinuous tangential bands 
(fig. 7, B). Radial files of soft phloem constituents are visible in the conducting zone 
though they are much less conspicuous than in annual stem phloem (fig. 7, D). The 
6—7 x 170—200 |Llm sieve tube members bear very oblique compound sieve plates 
of 10—20 sieve areas (fig. 7, Z), E). Axial phloem parenchyma consists of storage 
and crystalliferous cells. The latter contain a calcium oxalate prism in the inner 
nonconducting zone (fig. 7, E) and bigger calcium oxalate polyhedron in the outer 
nonconducting zone (fig. 7, F). The crystalliferous cells have thickened lignified walls 
and often adjoin rays and fibres or sclereids there (fig. 7, F). Rather many cells of 
the axial phloem are changed into sclereids (fig. 7, F) in the outer nonconducting 
zone. Dilatation is diffuse. 

Homogeneous to indistinctively heterogeneous, 1—3-seriate, 5—18 cells high, rays 
are often hardened in the outer phloem. 
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Fig. 7. Stem and bark anatomies in Cydonia oblonga. 


A — scheme of biennial stem, transverse section; B — scheme of outer perennial branch bark, transverse section; C — periderm 
and collenchyma in perennial branch, transverse section; D — conducting zone in perennial branch, transverse section; E — 
inner non-conducting zone in perennial branch, radial section; F — outer non-conducting zone in perennial branch, tangential 
section, fs — fibre sclereid; Ic — lenticell; see figs. 1—6 legends for other explanations. Bars: A, B — 0.4 mm; C—F — 0.05 mm. 

























Chaenomeles maulei 


Deciduous thorny shrub up to 3 m tall. 

Annual stem at our hands is protected with periderm produced by epidermis-ge¬ 
nerated phellogen; the phelloderm is 4—5-layered, homogeneous. The periderm is 
underlained by 2—3-layered angular collenchyma. Inner cortex is occupied by 5—6-lay¬ 
ered parenchyma. 

The protophloem fibres are grouped into short distant tangential bands. More 
completely lignified sclereids are developed in between some bands. The other phloem 
is soft. 

Perennial branch bears the periderm with prominent phellem and the cortex of 
outer lamellar collenchyma and inner parenchyma (fig. 8, A). 1.1—1.3 mm thick phloem 
have secondary phloem fibres in small clusters that tend to be in highly discontinuous 
tangential bands (fig. 8, A, B). The soft phloem mostly consists of alternate 2—3-layered 




Fig. 8. Bark anatomy in perennial branch of Chaenomeles maulei. 

A — scheme of the outer bark, transverse section; B — conducting phloem, transverse section; C — non-conducting phloem, 
radial section. Arrow shows dilated ray; see figs. 1—7 legends for other explanations. Bars: A — 0.4 mm; C, B — 0.05 mm. 
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tangential bands of grouped sieve tubes and axial phloem parenchyma (fig. 8, B). Some 
storage axial parenchyma cells are hardened in the outer phloem (fig. 8, C). Scant 
crystalliferous parenchyma is usually assembled with the phloem fibres, its cells contain 
a calcium oxalate polyhedron (fig. 8, C). The sieve tube members 150 pm long or shorter 
have very oblique compound sieve plates of 5—20 sieve area. 

Rays are homogeneous, 1—3-seriate, 3—15 cells high. Dilatation is mostly diffuse, 
but few rays are also dilated in the outermost phloem (fig. 8, A. arrow). 


Tribe Crataegeae 
Crataegus oxyacantha 

Deciduous tree 3—5 (8) m tall. 

Annual stem has glabrous epidermis whose cells are specific in having extremely 
thick outer walls (fig. 9, D). The phellogen is generated by the epidermis; the outermost 
cells of 3—5-layered phellem possess the thickest outer cell walls just like epidermal 
cells do (fig. 9, D)\ the phelloderm is 1—2-layered. Outer 2—3-layered angular collen- 
chyma and inner parenchyma constitute the cortex (fig. 9, A). Small lacunae are present 
in the cortical parenchyma. 

The protophloem fibres are large-clustered; the secondary phloem is all soft. 

Trunk bark is up to 1 mm thick and covered with fairly thin periderm having 
4—5-layered phellem. The outer walls of the phellem cells are thickened but much less 
then those in the outermost phellem cells in annual stem. The phelloderm is 1—2-layered. 
The collenchyma is indistinguishable, so homogeneous parenchyma constitute the cortex. 
Many parenchymal cells have brown contents. 
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Fig. 9. Stem and bark anatomies in Crataegus oxyacantha. 

A — scheme of the annual stem, transverse section; B — scheme of trunk bark, transverse section; C — non-conducting phloem, 
radial section; D — epidermis and outermost phellem of annual stem, transverse section. See figs. 1—8 legends for explanations. 

Bars: A, B — 0.4 mm; C, D — 0.05 mm. 
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The clustered protophloem fibres and variously grouped secondary phloem fibres 
constitute bark stereom (fig. 9, B). The groups of the secondary phloem fibres tend to be 
in discontinuous tangential bands. The soft phloem shows its elements to be in radial 
files. The sieve tube members, 150—170 |Llm long, have oblique compound sieve plates 
of 13—15 and more sieve areas (fig. 9, C). Sieve tubes and axial parenchyma cells are 
segregated into tangential bands that alternate with each other. Some strands of axial 
parenchyma cells are scattered between sieve tubes assembled in the sieve tube bands. 
The storage axial parenchyma prevails over the crystalliferous one. The latter is diffuse 
or in association with fibres (fig. 9, C). Each crystal-bearing cell contains a calcium oxalate 
prism (fig. 9, C) or polyhedron; some crystalliferous cells have lignified walls in the outer 
phloem. 

Rays are homogeneous, 1—3-seriate; some rays are highly dilated. Slight diffuse 
dilatation is also detected. 


Cotoneaster melanocarpa 

Deciduous shrub about 2 m tall. 

Annual stem is densely pubescent with long undulate thick-walled trichomes. 
Epidermal cells have thickened outer walls. The phellogen is of epidermal origin. The 
lubepidermal angular collenchyma is 3—5-layered. Inner 6—10-layered cortical paren¬ 
chyma has thickened cell walls; its innermost 2—3 cell layers are characterised by light 
brown contents in their cells in the youngest stems at our hands. The protophloem fibres 
are large-clustered. Whole inner phloem, ~0.2 mm thick, is soft. 

Trunk bark is about 1 mm in thickness. Cells of up to 25-layered uniform 
phellem are tangentially flattened, their outer walls are evenly thickened while thick¬ 
ness of the radial walls decreases inwards. Both lamellar collenchyma and inner 
parenchyma can be distinguished in the cortex though the border between the two 
is undiscernible. 

Secondary phloem' clearly shows outer non-conducting zone where soft constituents 
are highly deformed. The secondary phloem fibres are clustered in numerous disconti¬ 
nuous tangential bands. The sieve tube members have compound sieve plates bearing 
7—10 sieve areas. Both storage and crystalliferous axial parenchymas are present, the 
latter usually in association with the fibres. Crystal-bearing cells have thick lignified walls 
and a calcium oxalate polyhedron or styloid. Dilatation is diffuse. 

Rays are mostly uniseriate and rare biseriate, 2—15 cells high, both homo- and 
heterogeneous. 


Pyracantha coccinea 


Deciduous shrub 3—5 m tall. 

Annual stem has ordinary epidermis generating phellogen; the homogeneous 
phellem is 4—5-layered by the end of the growing season. The cortex is about 0.2 mm 
thick. The 2—3-layered subepidermal angular collenchyma is hardly distinguishable from 
the inner cortical parenchyma. The protophloem fibres are in distant clusters of 5—10 
cells each. 

Perennial branch has approximately 1 mm thick bark. Uniform 7—8-layered 
phellem cells are tangentially flattened and have thick light yellow outer walls and brown 
contents. The cortex is compressed. There are 2 to 4 discontinuous tangential bands of 
the secondary phloem fibres, the shortest in the outer nonconducting zone, the longest in 
the inner one. The sieve tube members 100—120 |Llm in length are interconnected with 
compound sieve plates of 5—10 sieve areas. Only storage axial phloem parenchyma is 
in samples at our hands. Dilatation is diffuse. 

Rays are 1—3-seriate, 20—25 cells high, heterogeneous. 
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Mespilus germanica 


Deciduous shrub or low tree. 

Annual stem (fig. 10, A) bears long trichomes raised on lignified pedestals. The 
cortex of 4—5-layered angular collenchyma and 3—5-layered parenchyma is 0.10— 
0.12 mm thick. Loosely packed parenchymal cells are slightly radially elongated but the 
innermost ones are tangentially flattened; some of the latter show brown contents. The 
phellem of 4 to 5 layers of uniform tangentially flattened cells with thickened convex 
outer walls and the 1-layered phelloderm are products of epidermis-originated phellogen. 
The protophloem fibres are in clusters; the inner soft phloem is 0.10—0.13 mm thick. 

Trunk is protected with the periderm whose phellem remains thin because of 
successive sloughing of the outer phellem layers off. The bark is about 1 mm thick. The 
cortex (fig. 10, B) is generally as in annual stem but the collenchyma is lamellar. Secondary 
phloem fibres are in various clusters which tend to be in tangential bands (fig. 10, B). 
Some cells of the axial phloem parenchyma are lignified in between the clusters. The 
170—200 |Lim long sieve tube members have very oblique compound sieve plates of 
10—12 sieve areas (fig. 10, C). The cells of predominant storage axial phloem parenchyma 
are elongated (fig. 10, C) and often bear nodules in their radial walls. Some cells contain 
tannic acids. Scant crystalliferous parenchyma mostly adjoins the fibres and/or rays. Its 
cells contain a calcium oxalate prism (fig. 10, C) or cubes. 

Rays (fig. 10, C) are 1—3-seriate, 1—20 cells high, heterogeneous. Principal ray 
dilatation is accompanied by diffuse dilatation of the axial phloem. 



Fig. 10. Stem and bark anatomies in Mespilus germanica. 

A — scheme of the annual stem, transverse section; B — scheme of trunk bark, transverse section; C — phloem, tangential 
section, dl — dilated ray; t — trichome; see figs. 1—9 legends for other explanations. Bars; A, B — 0.4 mm; C — 0.05 mm. 
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Tribe Lindleyeae 
Lindleya mespiloides 


Annual s t e m, 2.5 to 5 mm thick, has only been attainable for our examination. The 
periderm, with multilayered homogeneous phellem of thin-walled cells mainly filled with 
brown matter is a protector of the stem (fig. 11, A —C). Subepidermal 3—5-layered lamellar 
collenchyma has unexpectedly thick tangential cell walls. Inner cortical parenchyma conta¬ 
ins clustered sclereids in thicker stem (fig. 11,#). Numerous solitary and grouped idioblasts 
containing a calcium oxalate crystal are dispersed through the cortical parenchyma (fig. 11, 




Fig. 11. Annual stem and bark anatomies in 
Lindleya mespiloides. 

A, B — schemes of thinner and thicker stems, 
respectively, transverse sections; C — bark, trans¬ 
verse section; D — phloem, tangential section. 
crc — crystalliferous ray cell; src — storage ray 
cell; see figs. 1—10 legends for other explanati¬ 
ons. Bars: A, B — 0.4 mm; C, D — 0.05 mm. 












C). Small protophloem fibre clusters are merged with abundant sclereids into continuous 
ring encircling the secondary phloem (fig. 11, A). The ring seems to be progressing with stem 
thickening (compare fig. 11, A and B) due to additional sclerifying of both cortical and 
phloem parenchyma. The sclerenchyma is accompanied by crystalliferous cells (fig. 11, C). 

The sieve tube members have very oblique compound sieve plates (fig. 11, C); the 
sieve areas occupy lateral wall in some members (fig. 11, D). The axial phloem 
parenchyma consists of strands of elongated storage cells and shorter crystalliferous ones 
containing a big calcium oxalate polyhedron. 

Rays are 1—2-seriate, 3—15 cells high, heterogeneous; their middle and wedge cells are 
usually starch-storing while intermediate ones bear a calcium oxalate crystal (fig. 11, D ). 

Vauquelinia angustifolia , V. corymbosa , V. torreyi 

Annual stem is protected with thin periderm (fig. 12, A) whose few-layered phellem 
is stratified of 2—4-layered brown cells in between 1-layered colourless ones in 
V. angustifolia and is homogeneous of dark brown cells in other two. The outermost 



Fig. 12. Stem and bark anatomies in Vauquelinia corymbosa . 

A — scheme of the annual stem, transverse section; B — periderm in annual stem, transverse section; C — scheme of the triennial 
bark, transverse section; D — conducting phloem, transverse section; 
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Phc. 12 ( continuus ). 


E — inner non-conducting phloem, tangential section; F —conducting phloem, radial section; G — outer non-conducting phloem 
radial section, ch — chlorenchyma; pep — presumptive epidermis; see figs. 1—11 legends for others explanations. Bars: A, C — 

0.1 mm; others — 0.01 mm. 










phellem cells have convex outer walls in V. corymbosa (fig. 12, B). A fragmented layer 
of highly destroyed colourless cells is outside the phellem in the species (fig. 12, B). 
Lamellar collenchyma varies in thickness from (1) 2 (3) cell layers in V. corymbosa 
(fig. 12, A, B) to 3—5 layers in V. torreyi and up to 8 layers in V. angustifolia. There are 
cells containing a calcium oxalate crystal or a druse surrounded with a set of small crystals 
in the collenchyma of V. angustifolia . Inner cortical parenchyma contains idioblasts filled 
with brown matter in three species and crystalliferous idioblasts in V. angustifolia similar 
to those in its collenchyma. The cortical parenchyma is partly obliterated due perhaps to 
sample desiccation. Its cells contain well-developed chloroplasts in V. torreyi. 

The protophloem fibres are closely clustered in V. corymbosa and V. torreyi and 
distantly clustered in V. angustifolia. The ray cells in between the clusters are tangentially 
stretched and have radial septae in V. angustifolia and V. torreyi ; some of such cells 
either contain 1 or a few rhombohedron/s or irregular crystal/s of calcium oxalate or store 
starch, others are transformed into pitted sclereids. The thickness of the secondary phloem 
ranges from 0.10—0.12 mm in V. corymbosa to 0.17—0.20 mm in V. angustifolia to 
0.45—0.50 mm in V. torreyi , the conducting zone is 0.08—0.10, 0.07—0.10, and 
0.12—0.16 mm thick, respectively. The sieve tubes and axial parenchyma cells are in 
distinctive radial files and from ~3 x4 pm (V. angustifolia ) to ~4 x 7 pm (V. corymbosa) 
to 5 x 10 pm ( V. torreyi ) in their crossections; all are tangentially flattened that could be 
a result of tissue deformation in the desiccated voucher specimens. 

Small clusters of the secondary phloem fibres are formed in nonconducting zone of 
the annual stem phloem of both V. angustifolia and V. torreyi (tangential bands of 
secondary phloem fibres are only developed in biennial stem of V. corymbosa sample). 
Very abundant crystalliferous axial phloem parenchyma is developed in the nonconducting 
zone in the two species. It forms tangential bands in V. angustifolia and surrounds 
secondary phloem fibre clusters in V. torreyi. (Bulky crystalliferous parenchyma is in 
between the secondary phloem fibre clusters in biennial stem phloem of V. corymbosa). 
Each cell of the parenchyma has 1 to a few calcium oxalate crystal/s. Storage axial phloem 
parenchyma is slightly proliferated in the nonconducting zone. Short tangential bands of 
completely compressed sieve tubes are in annual stem phloem of V. torreyi and in biennial 
stem phloem of V. corymbosa. The rays are 1—2-seriate (up to 3-seriate in V. torreyi). 

3—4-ennial branch has the same periderm and cortex (fig. 12, C) that annual stem 
of the species under consideration does, though tangential widening of the structures "are 
clearly visible. 

The secondary phloem ring is 0.30—0.45 mm thick in V. angustifolia and V. corymbosa 
and only about 0.20 mm thick in V. torreyi\ the conducting zone is near 0.07 mm thick in all 
the species. The soft phloem constituents are in fairly distinguishable radial files and tan¬ 
gentially flattened (fig. 12, D). The sieve tube members are approximately 3 x 7 (9) pm in 
diameter 170—215 pm in length (up to 280 pm long in V. torreyi) and have thickened walls. 
The sieve plates are very oblique, compound of 3—6 (8) sieve areas (fig. 12, C — E). Com¬ 
pressed sieve tubes constitute tangential bands in the nonconducting zone. 

Axial phloem parenchyma consists of storage and crystalliferous cell strands in 
nonconducting zone. The latter strands are very numerous and grouped into discontinuous 
tangential bands. The crystalliferous cells mostly contain solitary big calcium oxalate 
styloid-like crystal (fig. 12, E). 

The protophloem fibre clusters are distant; the secondary phloem fibres are in small 
clusters in nonconducting zone of both V. angustifolia and V. torreyi and in a specimen 
of V. corymbosa (fig. 12, C) but in irregular tangential bands in other specimen of the 
latter species. Grouped sclereids are developed in association with the secondary phloem 
fibres (fig. 12, C, G). 

Rays are semiheterogeneous or indistinctively heterogeneous (fig. 12, F ), mostly 
2—3-seriate, 0.20—0.60 mm high (fig. 12, £), fewer uniseriate, 2 to 3 cells high are in 
V. angustifolia and V. corymbosa (one of two samples), 3 to 6 cells high in V. torreyi ; 
some rays tend to be aggregated. Crystalliferous cells are scattered among parenchymal 
ones in the 2—3-seriate rays (fig. 12, E , F). 
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Discussion 


Samples of many species’ barks at our hands are too young to obtain apodictic data 
but they allow us some taxonomic speculations. 

The investigated core taxa of the subfamily show intricate pattern of their bark 
characters that does not corroborate distinction between the tribes Maleae and Crataegeae. 
All the species from both tribes share epidermis-produced phellogen, long persistence of 
the cortex differentiated into outer collenchyma and inner parenchyma, clustered proto¬ 
phloem and secondary phloem fibres, more or less heterogeneous rays, compound sieve 
plates, sieve tubes and axial phloem parenchyma mostly in alternate tangential bands, 
calcium oxalate prisms in cortical and phloem parenchyma. Variability of bark anatomies 
is evident, however. 

Thickened outer walls of phellem cells are inherent in Sorbus torminalis , Aronia 
melanocarpa (both from Maleae ), Crataegus oxyacantha, Cotoneaster melanocarpus , 
and Pyracantha coccinea (all from Crataegeae ); evenly thin-walled phellem cells are 
characteristic of other species investigated. The distinction is even between the species 
of the same genus, though. So, phellem cells of S. aucuparia are evenly thin-walled 
(Lotova, 1998). The phelloid-bearing phellem and strikingly multi-layered phello- 
derm with clustered sclereids in it is a peculiarity of perennial branches of Photinia 
serrulata. 

Cortical sclereids, solitary in Photinia spp. and small-clustered in Sorbus torminalis , 
are isolated from the protophloem fibres; sclereids by the fibres and in between some 
fibre clusters are in Photinia villosa , Eriobotrya japonica , Rhaphiolepis indica , Cydonia 
oblonga , and Chaenomeles maulei. The species examined mostly have calcium oxalate 
prism in their cortical idioblasts but Cotoneaster melanocarpus has calcium oxalate druse 
while Amelanchier alnifolia , Aronia melanocarpa , and two Photinia species have both 
crystal druse and prism in different cortical idioblasts. The endodermis is only detected 
in Photinia spp., Eriobotrya japonica , and Mespilus germanica. 

The secondary phloem fibres are in various clusters, sparse in some species {Aronia 
melanocarpa , Chaenomeles japonica) or condensed into more or less discontinuous 
tangential bands in others. The fibre clusters are accompanied with groups of sclerified 
axial parenchyma cells in Mespilus germanica. The crystalliferous axial phloem paren¬ 
chyma contains 1 to rarely more calcium oxalate crystai/s per cell. Diffuse dilatation is 
typical of Maloideae core taxa but dilated rays are revealed in Maleae members 
Chaenomeles maulei and especially in Malus domestica (Lotova, 1959; Evert, 1963) and 
in Crataegeae members Crataegus oxyacantha and Mespilus germanica. The rhytidome 
development seems to be untypical of Maloideae sensu amplo because it is only revealed 
in trunk of Photinia serrulata and occasionally in the oldest trunks of Malus domestica 
(Lotova, 1959) and Sorbus aucuparia (Lotova, 1998). Tiny tangential bands of completely 
compressed sieve tubes are in the outermost nonconducting zone of Aronia melanocarpa 
trunk phloem. 

Therefrom, known diversity of the bark anatomies of the core taxa of subfamily 
Maloideae confirms neither recognition of the tribes Maleae and Crataegeae nor 
segregation of the Cydonia group. Photinia serrulata and Stranvaesia davidiana clearly 
differ in details of structures of their cortices, periderms and perhaps in the times of 
rhytidome development. That is why we consider unreasonable the inclusion of Stranva¬ 
esia into Photinia (Takhtajan, 1997). 

Lindleya mespiloides mostly differs from Vauquelinia species in extreme sclerification 
of cortical and outermost phloem parenchyma that is resulted in continuous ring of stereom 
already in rather young annual stem. Moderate sclerification of the parenchyma adjoining 
the fibre clusters is also inherent in V. angustifolia and V. corymbosa , however. The 
secondary phloem anatomies are similar in representatives of the two genera. Shared 
abundant crystalliferous axial phloem parenchyma in tangential bands and crystalliferous 
ray cells seem to be of special taxonomic importance that indicates closer relationship 
between both genera. 
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Both Lindleya and Vauquelinia were considered members of former Quillajeae and 
Exochordeae tribes which are now regarded as monotypical ones. Exochorda does have 
numerous sclereids developed from innermost cortical and outermost ray parenchyma 
cells to form nearly continuous stereom ring (Lotova, Timonin, 2002) while Quillaja 
possess few-clustered sclereids in the nonconducting phloem of trunk (Lotova, Timonin, 
1999); the characters have their counterparts in the barks of Lindleya and Vauquelinia , 
respectively. Less numerous sclereids in between the protophloem fibres are in barks of 
Photinia , Eriobotrya , Rhaphiolepis, Cydonia , and Chaenomeles ; sclereids by secondary 
phloem fibre clusters are developed in Mespilus germanica. Thus, there are some 
similarities in stereom structure between Lindleya—Vauquelinia group and core of 
subfamily Maloideae. Moreover, sclereid clusters isolated from the fibres are in Lindleya , 
Vauquelinia , and members of Maloideae Sorbus torminalis and Photinia sp. 

Compound sieve plates in both Lindleya and Vauquelinia are similar to those in 
proper Maloideae members and are in sharp contrast with simple sieve plates in 
Quillaja (Moeller, 1882; Lotova, Timonin, 1999). Tangential bands of compressed 
sieve tubes inherent in both Exochorda (Lotova, Timonin, 2002) and Vauquelinia 
have also been detected in Aronia melanocarpa. Abundant calcium oxalate styloids 
and much fewer druses are typical of Quillaja secondary phloem (Moeller, 1882; 
Lotova, Timonin, 1999) contrary to calcium oxalate prisms characteristic of Lindleya 
and Vauquelinia. The secondary phloem of Exochorda has calcicum oxalate rhombo- 
hedrons or cubes in secondary phloem clusters, indeed, but druses is a predominated 
form of deposited calcium oxalate (Lotova, Timonin, 2002). The calcium oxalate 
prisms revealed in Lindleya and Vauquelinia are of the same type as that specific 
of traditional Maloideae (Focko, 1894; Lotova, 1998; present data). 

Epidermal origin of the first phellogen is a characteristics of Maloideae (Focko, 1894; 
Waisel, Liphschitz, 1975; present data) while its subepidermal initiation is typical of both 
Quillaja (Lotova, Timonin, 1999) and Exochorda (Lotova, Timonin, 2002). Samples of 
the annual stems of Lindleya and Vauquelinia that we dealt with do not allow us to reveal 
with confidence the site where the first phellogen arises. Yet, there is destroyed cell layer 
outside the periderm in V. corymbosa whose cells mostly continue radial files of the 
phellem cells (fig. 12, B). The layer could be a remnant of the epidermis. If so, the 
phellogen must develop in the epidermis in the two genera under discussion. The site of 
the phellogen origin could indicate therefore closer relationships between Lindleya and 
Vauquelinia and traditional Maloideae than relationships between them and either Quillaja 
or Exochorda. 

Genera Lindleya and Vauquelinia do not fit well the diversity of bark anatomies in 
other Maloideae for the latter are likely to be devoid of both massive tangential bands of 
crystalliferous axial phloem parenchyma and crystalliferous ray cells. Therefore, we think 
the two to be reasonably held as members of a taxon opposed to other Maloideae. 

Of Maloideae tribes Maleae , Crataegeae and Lindleyeae the latter is sure to gain the 
most support of bark anatomy. 
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PE3IOME 

AHaTOMHH nepBHMHOH KOpbl H BTOpHHHOH (|)JI03MbI y HCCJieflOBaHHbIX IipeflCTaBHTeJieH 17 pOflOB 
CBimeTeJibCTByer o reTeporeHHOCTH nojtceM. Maloideae sensu amplo. OflHaKo BecbMa cjioacHaa 
KapTHHa pacnpextejieHHfl npH3HaKOB b noxtceMewcTBe He connacyeTca c rpynnnpoBKOH po^oB b Tpn6bi 
Maleae h Crataegeae. Po^bi Lindleya h Vauquelinia 3HaHHTejibHO fijinxe k TpaUHUHOHHO noHHMa- 
eMOMy no,aceM. Maloideae , neM k TpH6aM Quillajeae hjih Exochordeae. B to >Ke BpeMii b no^ceM. 
Maloideae ohh xtQCTaTOHHO H30JiHpoBaHbi juih toto, HTo6bi hx o6T>eflHHHTb b oco6yio Tpn6y 
Lindleyeae. 
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npoBeaeH aHajni3 nec^nuHTa BoaHoro HacbimeHna (J3BH) 56 bhuob TpaBaHHCTbix pacTeHHH H3 14 cooOmecTB, 
npOH3pacTaiomHX na mnpoKOM rpaaneHTe BJiaxcHOCTH noMBbi. TIoKa3aHbi 3aK0H0MepH0CTH H3MeHeHnn Z1BH Ha 
3 tom rpaaneHTe y onHoncmbHbix h aByaoabHbix pacTeunn. Becb MaccHB ncxoaHbix aariHbix JJBH HMeeT cpeaHee 
3HaneHHe 17.8 %. TnnnMHbie 3HaaeHna Z1BH TpaBaHHCTbix pacTenun Ha rpaaneHTe BJiaxcHOCTH ne npeBbimaioT 
30 %. HanOoaee 3aMeTHbie pa3MHMna no cpeaHHM 3HaaeHHaM Z1BH BbiaBaeHbi Meacay BnaaMH oaHoaoabHbix h 
aByaoabHbix pacreHHH. CooTBeTCTByiouine cpeaHne 3iiaMeHna 3 toto npH3HaKa paBHbi 15.0 h 21.4%. CpeaHne 
ypOBHH ABH TecHO CBH3aHbi c BaaamocTbio noMBbi h B03ayxa. HanOoaee othctjihbo 3th cbh3h npoaBaaiorca b 
cyxoh aacTH rpaaneHTa BaaamocTH noMBbi c 3anacaMH BJiarn MeHee 50 mm h b ycaoBuax c noHnaceHHon 
OTHOCHTejibHOH BJiaxcHOCTbio B03ayxa. OaHoaojibHbie h aByaonbHbie pacTeHHa 3aMeTHO pasannaioTca no pea^unn 
BoaooOMeHa Ha H3MeHeHne ycaoBnii yBaaameHna 3KOTonoB. CpeaHeBnaoBbie BeanHHHbi Hacbiiuaiomero coaep- 
acaHHa Boabi (HCB) y BnaoB oaHoaoabHbix npaKTnaecKH He 3aBncaT ot BaaamoCTH noMBbi h B03ayxa. B to ace 
BpeMa HCB y aByaoabHbix pacTeunn aocTaTOHHo TecHO CBa3aH0 c sthmh (JjaicropaMH cpeau. jlaa BHaoB 
oaHoaoabHbix pacTeHHH BbiaBaeHa aocTaTOHHo TecHaa Koppeaauna Meacay napunaabHbiM o6i>eMOM 3nnaepMbi h 
HCB. 3Ta CBa3b noKa3bmaeT, mto y BnaoB c HeOoabiunM napHnaabHbiM oOtcmom onnaepMbi HaOaioaaioTca 
BbicoKne 3Haaenna HCB, h HaoOopoT. y BnaoB aByaoabHbix pacTeHHH napunaabHbin o6i>eM snnaepMbi He CBa3aH 
c HCB. 3 to MoaceT CBnaeTeabCTBOBaTb o tom, mto snnaepMa ana 3 toh rpynnbi pacTeHHH He aBaaeTca ocHOBHbiM 
c|)aKTopoM, orpaHHMHBaioinHM an(})(})y3HK) Boau b ancTba. Zina oaHoaoabHbix pacTeHHH oonapyacena noaoacnTeab- 
Haa cBa3b Meacay napunaabHbiM oStcmom napeHXHMHon oOicaaaKH nyHKOB h HCB. Zina aByaoabHbix pacTeunn 
xapaKTepua aocraTOMHo TecHaa noaoacnTeabHaa CBa3b Meacay napunaabHbiM oO^eMOM ryOnaToh napeHXHMbi n 
3 thm HOKa3aTeaeM BoaHoro peaviiMa. CaeaaHbi npeanoaoaceHna: a) ancTba pacTeHHH MoryT BocnoaHarb Heao- 
CTaTOK Boabi 3a CMeT ee noraomenna He ToabKO n3 noMBbi, ho n n3 B03ayxa, mto b HanOoabiuen CTeneHn 
xapaKTepHO ana aByaoabHbix pacTeHnii; 6) KoanaecTBeHHbie pa3annna no cpeaHHM BeanunHaM ZIBH Meacay 
oaHoaoabHbiMn n aByaoabHbiMH pacTeHnaMn Moiyr ObiTb oOycaoBaenbi TeM, mto y oaHoaoabHbix pacTeHuh Boaa 
b nponecce HacbimeHna nocTynaeT b napeHXHMHyio oOmiaaKy nyMKOB, a y aByaoabHbix pacTeunn — b ryOnaTyio 
napeHXHMy; b) H3MeneHna b pa3BHTnn napeHXHMHon oOxnaaKH nyMKOB n ryOnaTon napeHXHMbi conpoBoacaaioTca 
H3MeHeHnaMn naoTHOCTii MC30cj)Hnna: b ancTbax c pbixabiM Me3ocj3naaoM sth tk3hh pa3BHBaioTca caaoee, n 
HaoOopoT, HanOoabiuee pa3BHTne ohh noayMaioT b ancTbax c 6oaee naoTHoh TKaHeBon erpyKTypon; r) nocKoabxy 
CTenenb CKaepoMop^nocTn ancTbeB oneHb TecHO CBa3aHa c BaaacHOCTbio noMBbi, OHa 0Ka3biBaeT He Tonbico 
npaMoe, ho n KOCBeHHoe BanaHne na c^opMnpoBanne aecjmuHTa BoaHoro Hacbimenna, onocpeaoBaHHoe 
aHaTOMnnecKOH cTpyKTypoh ancTbeB. 

KaioaeBbie caoBa: TpaBaHHCTbie pacTeHna, BoaHbin peaaiM, necfamHT BoaHoro HacbimeHna, rpaaneiiT 
BaaxcHOCTH noMBbi, oanoaoabHbie pacTenna, aByaoabHbie pacTemia. 

flecJ)HUHT BoaHoro iiacbiLueHHH KaK caMOCTOATejibHbiH noKasaTejib bo^hofo o6Mena 
pacTeHHH Hccjie^OBajic^ mhothmh OTenecTBe hiimmh aBTopaMH b pa3Hbix 3KOJiorHMecKnx 
ycjioBHHx (FopniKOBa, 1971; AjieKceeiiKO, 1976; BaniiMKOBa h zip., 1978; M3MaHJiOBa, 
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1978, 1986; CBeuiHHKOBa, 1979, 1988, 1993; TopuiKOBa, 3BepeBa, 1982; TopuiKOBa h Ap., 
1982; Eo6poBCKaa, 1991, 1994; h Ap .)- 1 

B ahctbhx pacTCHHH npaKTHHecKH Bceraa Ha6jiioflaeTCH BbipanceHHbiH b toh hah 
hhoh CTeneHH accJjhuht HacbimeHHH boaoh. H3bcctho, hto uejibin pHA cjjaicropoB cpeAbi 
cnoco6cTByeT bo3hhkhobchhk) h pa3BHTHio BOAHoro Aec|)HUHTa. 3 to HH3Kan TeMnepa- 
Typa, nAoxan aspaunn KopHeo6HTaeMoro caoh, ero 3acoAeHHe, HeAOCTaTOK noHBeHHOH 
BAara, TAxceAbiH rpaHyAOMeTpHHecKHH cocTaB noHBbi. YBeAHHeHHe AecjjnuHTa Hacbime¬ 
HHH npH yCHAeHHH Hanp5DKeHHOCTH c})aKTOpOB CpeAbI MOHCeT CTaTb npHHHHOH napy- 
lueHHH npoueccoB c|)OTOCHHTe3a H3-3a chhhcchhh nornoiueHHH C0 2 , npoueccoB pocTa 
h pa3BHTHA (Cnennep, 1970; Bastide et al., 1993). BMecTe c tcm sto npnBOAHT k 
noHBAenHio KOMriAeKca perynHTopHbix npoueccoB Ha ypoBHe SKcnpeccnn reHOB, kom- 
neHcnpyiomHx neraTHBHbie nocneACTBHH HeAOCTaTOHHoro HacbimeHHH AHCTbeB boaoh 
(Bray, 1993). 

ripHHATO CHHTaTb, HTO BOAHblH Aecf)HUHT OTpaXCaeT CTeneHb Hanp5DKeHHOCTH BOAHOrO 
pe^KHMa pacTeHHH (cm.: EoOpoBCKan, 1991). OAHaKo, HecMOTpn Ha Oonbiiiyio BaacHocTb 
3Toro napaMeTpa b SKonornn BOAOoOMeHa h 3aMeTHoe hhcao nyOAHKauHH Ha 3Ty TeMy, b 
AHTepaType HeT onncaHHH ero H3MeHeHHH Ha cKOAbKO-HnOyAb 3HaHHTeAbHOM rpaAneHTe 
BAaXHOCTH noHBbi. BoCnOAHHH B KaKOH-TO CTeneHH 3TOT npoGeA, MbI nOCTaBHAH UeAblO 
AaTb cTaTHCTHHecKoe onncaHHe 6oAbmoro MaccHBa AaHHbix, coSpaHHbix b uinpoxoM 
cneKTpe SKOAornHecKHX ycAOBHH, h noKa3aTb 3aK0H0MepH0CTH H3MeHeHHH 3Toro noxa- 
3aTeAH Ha rpaAneHTe BAaxcHOCTH noHBbi. 


MaTepnaA h MeTOAHKa 

% 

MccneAOBaHHH npoBOAHAn b BereTaunoHHbie nepnoAbi 1982—1989, 1995—1997 rr. b 
14 cooOmecTBax TpaBHHbix SKoencTeM, pacnoAonceHHbix 6oAee hah MeHee paBHOMepHO 
Ha uinpoxoM rpaAneHTe BAantHOCTH noHB (ot 4 ao 140 mm b BepxHeM 30-caHTHMeTpoBOM 
CAoe noHBbi) (Ta6A. 1). 

06i>eKTaMH HaOAiOAeHHH 6bmn npeACTaBHTeAH 56 bhaob pacTeHHH, H3 KOTopbix 
noAaBAHiomee Ooabiiihhctbo — TpaBHHHCTbie, n ABa — noAyKycTapHHHKH (Anabasis 
brevifolia h Artemisia frigida). FIocKOAbKy HexoTopbie bhabi BCTpenanncb He b oahom, a 
B pa3HbIX C 006 lUeCTBaX, HHCAO oOtCKTOB Ha6AK)A6HHH 6bIAO HeCKOAbKO 6oAbuie, neM 

bhaob, a HMeHHo — 73 (Ta6A. 2). 

fle(J)HUHT boahoto HacbimeHHH KancAoro o6i>eKTa HaSAioAeHHH 6biA noApoOHo H3yneH 
MeTOAOM HaCbHUeHHH B AHeBHOH H Ce30HH0H AHHaMHKe. FlapaAAeAbHO BeAH HaOAiOAeHHH 
3 a TeMnepaTypoH h BAaxcHOCTbio B03Ayxa h noHBbi, ocBemeHHOcTbio, cxopocTbio BeTpa. 

Bhah noApoOHO H3yneHbi CTpyKTypHbie xapaKTepncTHKH AHCTbeB (napunaAbHbie 
oObeMbi snnAepMHca, ryOnaTOH h CTOA6naTOH napeHXHMbi, napeHXHMHOH oOienaAKH 
nyHKOB, npoBOAHuren TKaHH, boaohochoh napeHXHMbi, MexcKAeTOHHbix npocTpaHCTB 
CTOAOnaTOH h ry6naTOH napeHXHMbi, B03AyniHbix noAOCTen) y 24 bhaob pacTeHHH, 
npoH3pacTaioiunx b XonepcxoM 3anoBeAHHKe (cooOmecTBa noA HOMepaMH 1,7, 12 h 14 
b Ta6A. 1, 2). M3MepeHHH nAOiuaAen nonepenHoro ceneHHH h napunaAbHbix oGtcmob 


1 B paSoTax 3apy6e>xHbix HccjienoBaTejieH 3 tot noKa3aTejii> Hcnojib3yeTca npH MO,aejiHpoBaHHH BOjiHoro 
oSMeHa pacTeHHH (Thornley, 1996; Thornley, Cannell, 1997), npn aHajiH3e (coBMecTHo c boahbim noTeHnnajiOM) 
KpHBtix «naBjieHHe—o6i>eM» (Tyree, Hammel, 1972; Cheung et al., 1976; Turner, 1981; Tyree, Richter, 1981, 
a, b, 1982; Tyree, Jarvis, 1982; Dale, Sutcliffe, 1986; Koide et al., 1989). KpHBbie WBjieHne—o6beM» hbjihiotch 
oahhm H3 HanSonee innpoxo ncno;ib3yeMbix HHCTpyMeHTOB jma nojiyneHna Huc^opMauHH o bo/ihom daTyce 
pacTeHHH (Beckett, 1997). Hx aHajiH3 no3BOJiaeT paccunTaTb pan, aonojiHHTejibHbix xapaxTepHCTwx BOflHoro 
poKHMa: ocMOTHMecKHii noieHunaji npn nojiHOM HacbimeHHH, ocMOTHuecKHH noTeHuuaji npn nojiHou noTepe 
Typrcpa, OTHocHTejibnoe coAep^amie bohw b tohkc noTepw Typropa, o6i>eM (jDpaxuHH anonjiacTHuecKOH (h, 
cnenoBaTejibHo, cuMnnacTHHecKOH) bohh npu nojiHOM HacbiuteHHH, o6i>eMHbiH MOflyjib ajiacTHMHOCTH KJieTOMHbix 
cTeHOK. BMecTe c TeM cymecTByeT/iocTaTOHHo oSocHOBaHHoe MHeHHe o HexoppeKTHocTH onpeAejieHHH TepMHHOB 
«BonHbiii noTeHUHaji» h ^<ocMOTHnecKoe naBJieHHe» h 3HaneHHH 3 thx napaMeTpoB b TpaHcnopTe BOflbi no 
pacTenHK) (MenemeHKO, 2001). IloKa3aHa Taxace orpaHHueHHOCTb oSbeMHoro MonyJia ojiacTHHHOCTH H3-3a ero 
cnjibHbix H3MeneHHH b 3aBHCHM0CTH ot Typropa xjieTxn (Menemeuxo, 1997). 
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TABJIMUA 1 

KpaTKaa xapaKTepHCTHKa cooGmecTB h ycaoBHH npoH3pacTaHna 
bo BpeMa npoBe^eHHH HaGaioaeHHH 





CpeaHHe 3HaHeHH« 3a nepHoa HaGjiioaeHHH 

No 

n/n 

XapaKTepHCTHKa 

cooGmecTBa 

MecTo h roa 
npoBeaeHHa 
HaSjuoaeHHH 

3anaca 

Bjiarw b 
30-caHTH- 
MeTpOBOM 
caoe 
nOHBbl, 

MM 

TeMne- 

paTypbi 

B03- 

ayxa, °C 

aetpMUH- 
ra Bjiax- 

HOCTM 

B03ay- 
xa, m6 

OTHOCH- 

TeJIbHOH 

BJiaxHoc- 
TH B03ay- 
xa, % 

ocBe- 

meH~ 
HOCTH, 
Kaji • CM 2 • 

•MHH -1 

1 

Pa3HOTpaBHO-AHenpoB- 
CKOKOBbiJibHoe (ncaM- 
Mo4>HTHa5i cTenb, noa- 
Bbi aepHOBoro paaa c 
necHaHbiM aaaiOBHeM) 

FloHMa p. Xonep, 
XonepcKHH 3ano- 
BeaHHK, Bopo- 
HeaccKaa oGa. 
(1996 r.) 

3.9 

34.7 

44.1 

20.0 

0.75 

2 

KoBbijibKOBO-jiyKOBO-6ar- 
jiypoBoe (ocTenHeH- 
Haa nycTbiHH, naae- 
BoGypaa cynecaaHaa 
noHBa) (ecTecTBeH- 
Hoe MecTooGHTaHHe) 

COMOH LLIHH3- 
£Uchhct, 3aaa- 
TancKaa ToGh, 
MoHroana 
(1983 r.) 

13.1 

23.7 

20.4 

30.0 

0.81 

3 

ncaMMO(J)HTHO-CTenHoe 
3JiaKOBoe (ncaMMO- 
(jwTHaa CTenb, noaBbi 
aepHOBoro paaa c nec- 
aaHbiM ajuiioBHeM) 

FloHMa p. Xonep, 
XonepcKHH 3ano- 
BeaHHK, Bopo- 
HexcKaa oGa. 
(1982 r.) 

13.6 

22.9 

14.6 

47.5 


4 

KoBbuibKOBO-jiyKOBo-6ar- 
jiypoBoe (ocTenHeHHaa 
nycTbma, naaeBoGypaa 
cynecaaHaa noaBa) 
(yaacTOK c ncKyccT- 
BeHHbiM noanBOM) 

COMOH L11hH3- 
flacHHd, 3aaa- 
TancKaa ToGh, 
MoHroana 
(1983 r.) 

21.2 

23.7 

20.4 

30.0 

0.81 

% 

5 

TBepaoocoMKOBo-3MeeB- 
KOBoe (ocTenHeHHbin 
ayr, noaBbi aepHOBoro 
paaa c necaaHbiM n 
cynecaaHbiM aaaiOBH- 
eM) 

FloHMa p. OpxoH, 
Comoh LLIaaMap, 
CeBepHaa Moh- 
roana (1988 r.) 

37.1 

24.2 

13.4 

55.5 

0.87 

6 

KoBbiabHo-pa3HOTpaB- 
HO-BocTpeuoBoe (Ha- 
doainaa CTenb, ayro- 

BOKaniTaHOBaa ocTen- 
HeHHaa noaBa). 

Comoh TyMeHixorr, 
BocTOHHaa Moh- 
roana (1984— 

1985 rr.) 

50.3 

21.1 

11.6 

53.5 

0.77 

7 

KpoBOxae6KOBoe (cpeaHe- 
noeMHbin HacToamnn 

ayr, noaBbi ayroBoro 
paaa c cyranHHCTbiM 
aaaiOBHeM) 

FloHMa p. Xonep, 
XonepcKHH 3ano- 
BeaHHK, Bopo- 
HexccKaa oGa. 

(1997 rr.) 

55.9 

26.1 

19.1 

43.0 

0.78 

8 

KpynHopa3HOTpaBHoe 

(cpeaHenoeMHbiw Ha- 
cToamnn ayr, noaBbi 
ayroBoro paaa c cy- 
necaaHbiM h cyran- 
HHCTbiM aaaiOBHeM) 

To ace 

66.8 

18.8 

8.8 

59.5 
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TAEJIHLJA 1 (npodoAMenue) 





CpejiHHe 3HaqeHaa 3a nepnoji Ha6juo;ieHHM 

n/n 

XapaKTepHCTHKa 

cooGmecTBa 

MecTo h rojx 
npoBejieHHH 
Ha6jnojieHHH 

3anaca 

BJiara b 
30-caHTM- 

MeTpOBOM 

cjioe 

nOMBbl, 

MM 

TeMne- 

paTypbi 

B03- 

Jiyxa, °C 

jie4)MUH- 
Ta BJiaac- 

HOCTM 
B03Jiy- 
xa, m6 

OTHOCH- 

TeJIbHOH 

BJiaXHOC- 

TH B03Jiy- 
xa, % 

ocBe- 

meH- 
HOCTH, 
KajI • CM 2 • 

•MMH -1 

9 

KpynHopa3HOTpaBHoe c 
ocokoh JiHCben (jjojiro- 
noeMHblH HaCTOaiJLIHH 
jryr, noHBbi JiyroBoro 
pajja c cyrjiHHHCTbiM 
ajunoBneM) 

IIoHMa p. Xonep, 
XonepcKHH 3ano- 
BejiHHK, Bopo- 
HexcKaH o6ji. 
(1997 r.) 

93.0 

20.5 

9.8 

59.0 

— 

10 

3jiaKOBo-ocoKOBoe (aoji- 
ronoeMHbiH Hadoa- 
iuhh jiyr, noHBbi 6o- 
JioTHoro pajja c dih- 

HHCTblM H HJlOBaTbIM 
ajunoBueM) 

rioHMa p. OpxoH, 
Comoh UlaaMap, 
CeBepHaa Moh- 
rojina (1986 r.) 

99.6 

21.8 

8.6 

67.0 

1.24 

11 

OcOKOBO-pa3HOTpaBHO- 
3JiaKOBoe (aojrrorioeM- 
% HbiH HacToamHH Jiyr, 
noMBbi JiyroBoro pajia 
c cyrjiHHHCTbiM ajuno- 
BHeM) 

To xe 

104.0 

22.3 

14.2 

47.0 

0.84 

12 

KpynHopa3HOTpaBHO- 
AepHHCTOOCOKOBOe ( 3 a- 
GojioneHHbiH Jiyr, noa- 
Bbi 6 ojiothoto paaa c 
niHHHCTblM H HJlOBaTbIM 
ajunoBHeM) 

IIoHMa p. Xonep, 
XonepcKHH 3ano- 
BejiHHK, Bopo- 
He>KCKaa o6ji. 

(1995 r.) 

111.5 

25.3 

18.4 

43.0 

0.71 

13 

3jiaKOBo-6oraTopa3Ho- 
TpaBiioe (3a6ojroHeH- 
HbiH jiyr, noHBbi Jiyro¬ 
Boro pajia c cyrjiHHHC¬ 
TbiM ajunoBHeM) 

IIoHMa p. OpxoH, 
Comoh UlaaMap, 
CeBepHaa Moh- 
rojina (1987 r.) 

123.5 

22.6 

13.7 

50.0 

1.31 

14 

OcTpoocoKOBoe (ynacTOK 

npHGpeaCHOBOJIHOH 
pacTHTejibHOCTH, nec- 
aaHaa noHBa npnbpeac- 
HOH 30HbI 03epa) 

IIoHMa p. Xonep, 
XonepcKHH 3ano- 
Be/iHHK, Bopo- 
He>KCKaa o6ji. 

(1996 r.) 

143.9 

21.6 

11.6 

55.0 

0.26 


KJieTOK H TKaHeM ripOBOflHJIH B 4 -7-KpaTHOH nOBTOpHOCTH C HCn0JIb30BaHHeM npOrpaMMbl 

UTHSCSA Image Tool (http:/macorb.uthscsa.edu/dig/itdesc.html). 

flaHHbie o6pa6aTbiBajiH c noMombio CTaH^apTHbix CTaTHCTHnecKHx mcto^ob. MHoacec- 
TBeHHbiii perpeccHOHHbiH aHajiH3 npoBO^Hjiu c noMombio nporpaMMbi StepRegression 
(http://excelstat.newmail.ru). 3Ta nporpaMMa no3BOJiaeT npOBOAHTb CHMMeTpH3yiomne 
npeo6pa30BaHH5i nepeMeHHbix, oueHHBaTb Bee bjihhhhh Kaxc^OH nepeMeHHoii na otkjihk 
h noaSupaTb HauGonee a^eKBaTHyio peajibHbiM AaHHbiM cTpyKTypy ypaBHeHHH. 

K03C^(J)HUHeHTbI napHOH (r 2 ) H MHOXCeCTBeHHOH (R 2 ) fleTepMHHaUHH, npHBOflHMbie B 
pa6oTe, CTaTHCTHnecKH ^ocTOBepHbi na jaoBepHTejibHOM ypoBHe P = 0.95. 
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TABJIHUA 2 


Cpe^HHe 3HaneHHH h noKa3aTejin BapwauMM fle^nmiTa Bo,nHoro HacbiineHHn (WSD, %) w Hacbimaiomero conepxaHHH BO#bi 

(WCs, mass ) B JlHCTbHX 


N° ynacT- 
Ka no Ta6;i. 

Nq 

oSbeKTa 

Bhzu>i 

3KOJiorn4e- 
CKHH THn 

WSD 

wc. 

n 

X 

S x 

CV, % 

n 

X 

•S', 

1 

1 

Artemisia austriaca Jacq. 

K 

94 

67.7 

6.8 

10.1 

94 

1.650 

0.266 


2 

Carex colchica J. Gay 

K 

94 

52.4 

11.1 

21.1 

94 

0.998 

0.251 


3 

Galium ruthenicum Willd. 

K 

94 

66.5 

9.0 

13.5 

94 

1.980 

0.372 


4 

Stipa borysthenica Klok. ex Prokud. 

K 

94 

43.0 

8.9 

20.8 

94 

0.475 

0.105 


5 

Trifolium arvense L. 

K 

52 

72.0 

5.3 

7.4 

52 

2.338 

0.437 


6 

Veronica spicata L. 

K 

94 

74.6 

4.1 

5.5 

94 

2.062 

0.403 



CyMMbt u cpeduue dm cooOutficmea 


522 

61,9 

14,0 

22.5 

522 

1.523 

0.711 

2 

7 

Allium polyrhizum Turcz. ex Regel 

C 

177 

19.5 

4.6 

23.6 

111 

1.091 

0.337 


8 

Anabasis brevifolia C. A. Mey. 

CK 

179 

33.8 

8.4 

24.8 

179 

1.077 

0.319 


9 

Stipa glareosa P. Smirn. 

MK 

174 

26.8 

8.4 

31.4 

174 

0.382 

0.140 



CyMMbt u cpeduue dm coodutficmea 


530 

26,7 

9,4 

35.1 

530 

0.854 

0.433 

3 

10 

Artemisia marschalliana Spreng. 

MK 

52 

19.9 

7.0 

35.1 

52 

0.600 

0.200 


11 

Calamagrostis epigeios (L.) Roth 

K 

50 

7.8 

3.4 

43.6 

51 

0.136 

0.059 


12 

Potentilla arenaria Borkh. 

MK 

38 

24.1 

9.6 

39.8 

38 

0.416 

0.170 


13 

Stipa borysthenica 

K 

38 

9.4 

3.7 

38.8 

38 

0.098 

0.036 


14 

Veronica spicata L. 

K 

40 

23.9 

9.7 

40.5 

40 

0.567 

0.270 



CyMMbt u cpeduue dm coodmecmea 


218 

16,8 

9.9 

59.0 

219 

0.365 

0.272 

4 

15 

Allium polyrhizum 

C 

180 

16.9 

3.4 

20.1 

180 

0.916 

0.209 


16 

Anabasis brevifolia 

CK 

180 

25.0 

8.5 

34.2 

180 

0.916 

0.300 


17 

Stipa glareosa 

MK 

167 

24.7 

7.3 

29.6 

167 

0.376 

0.124 



CyMMbt u cpeduue dm coodmecmea 


527 

22,1 

7.7 

35.0 

527 

0.745 

0.337 

5 

18 

Carex duriuscula C. A. Mey. 

K 

228 

22.2 

5.3 

23.9 

230 

0.423 

0.115 


19 

Cleistogenes squarrosa (Trin.) Keng 

K 

228 

14.7 

5.0 

33.8 

228 

0.260 

0.095 


20 

Leymus chinensis (Trin.) Tzvel. 

K 

228 

10.2 

4.6 

44.7 

229 

0.192 

0.092 


21 

Potentilla bifurca L. 

MK 

228 

19.5 

6.0 

30.5 

228 

0.390 

0.149 



CyMMbt u cpeduue dm coodmecmea 


912 

16,6 

7.0 

41.8 

915 

0.317 

0.148 

6 

22 

Artemisia frigida Willd. 

MK 

438 

28.2 

10.4 

36.8 

438 

0.795 

0.263 


23 

Iris dichotoma Pall. 

C 

437 

11.4 

6.3 

55:4 

442 

0.611 

0.364 


24 

Leymus chinensis 

MK 

441 

12.8 

6.3 

49.0 

441 

0.219 

0.115 


25 

Potentilla tanacetifolia Willd. ex Schlecht.■» 

MK 

416 

23.4 

6.5 

27.7 

416 

0.553 

0.183 



26 

Pulsatilla turczaninovii Kryl. et Serg. 

MK 

437 

14.3 

6.2 

43.1 

438 

0.346 

27 

St ip a krylovii Roshev. 

K 

442 

23.4 

6.8 

28.8 

442 

0.293 


CyMMbi u cpeduue djin coodutficmea 


2611 

18.9 

9.6 

50.9 

2617 

0.468 

28 

Calamagrostis epigeios 

MK 

120 

15.8 

6.5 

41.2 

120 

0.289 

29 

Carex melanostachya Bieb. ex Willd. 

MK 

120 

21.6 

3.7 

17.2 

120 

0.418 

30 

Galium ruthenicum 

MK 

120 

21.3 

5.3 

25.0 

120 

0.632 

31 

Lythrum virgatum L. 

KM 

120 

20.6 

4.3 

20.8 

120 

0.428 

32 

Sanguisorba officinalis L. 

KM 

120 

10.6 

5.0 

47.3 

120 

0.218 

33 

Tanacetum vulgare L. 

M ' 

120 

14.1 

3.9 

28.0 

120 

0.374 


CyMMbi u cpedHue dm coo6iu,ecmea 


720 

17.3 

6.4 

36.9 

720 

0.393 

34 

Carex melanostachya 

K 

34 

16.1 

6.3 

38.8 

34 

0.289 

35 

Filipendula ulmaria (L.) Maxim. 

KM 

34 

13.3 

4.9 

36.9 

34 

0.296 

36 

Galium rubioides L. 

MK 

32 

15.7 

6.6 

42.0 

32 

0.456 

37 

Sanguisorba officinalis 

M 

34 

7.8 

3.2 

41.1 

34 

0.200 


CyMMbi u cpeduue dm coodu^ecmea 


134 

13.2 

6.3 

47.8 

134 

0.308 

38 

Carex vulpina L. 

MK 

50 

12.5 

4.1 

32.6 

50 

0.261 

39 

Cirsium incanum (S. G. Gmel.) Fisch. 

M 

50 

13.5 

4.0 

29.8 

50 

0.621 

40 

Galium rubioides 

MK 

50 

12.6 

3.8 

29.9 

50 

0.330 

41 

Veronica longifolia L. 

KM 

50 

11.5 

3.9 

33.6 

50 

0.293 

42 

Vicia cracca L. 

M 

50 

14.9 

4.3 

28.9 

49 

0.402 


CyMMbi u cpeduue dm coodu^ecmea 


250 

13.0 

4.1 

31.8 

249 

0.381 

43 

Alopecurus arundinaceus Poir. 

MK 

280 

7.3 

2.1 

28.5 

280 

0.186 

44 

Carex atherodes Spreng. 

MK 

284 

9.2 

2.4 

26.3 

284 

0.209 

45 

Carex lithophila Turcz. 

MK 

284 

15.8 

3.0 

19.0 

284 

0.367 

46 

Elytrigia repens (L.) Nevski 

MK 

242 

14.1 

5.1 

35.9 

242 

0.291 

47 

Iris sibirica L. 

C 

284 

14.5 

4.9 

33.5 

284 

0.484 

48 

Phalaroides arundinacea (L.) Rauschert. 

KM 

286 

6.9 

1.8 

26.7 

286 

0.182 

49 

Polygonum sibiricum Laxm. 

M 

284 

7.1 

2.3 

33.0 

282 

0.260 


CyMMbi u cpeduue dm coodu^ecmea 


1944 

10.6 

4.9 

46.1 

1942 

0.283 

50 

Agrostis mongholica Roshev. 

MK 

239 

11.5 

2.6 

22.6 

239 

0.356 

51 

Anemone dichotoma L. 

M 

240 

14.4 

3.7 

25.4 

240 

0.541 

52 

Carex atherodes 

MK 

240 

11.6 

2.8 

24.3 

240 

0.270 

53 

Poa angustifolia L. 

K 

240 

11.7 

2.2 

18.5 

240 

0.222 

54 

Thalictrum simplex L. 

KM 

239 

16.1 

3.2 

20.0 

239 

0.466 

55 

Vicia cracca 

M 

238 

16.0 

4.4 

27.6 

238 

0.541 


CyMMbi u cpeduue dm coo6iu,ecmea 


1436 

13.5 

3.8 

28.1 

1436 

0.399 



TABJIHUA 2 ( npodo/ijfceuue ) 


N° ynacT- 
Ka no Ta6ji. 

No 

oGbeKTa 

Bn/ibi 

3KOJiornHe- 
CKHM THn 

WSD 

wc s 

n 

X 

S x 

Cv, % 

n 

X 


12 

56 

Carex cespitosa L. 

MK 

224 

23.4 

5.6 

24.1 

226 

0.616 

0.201 


57 

Filipendula ulmaria 

KM 

224 

29.1 

7.9 

27.2 

224 

0.703 

0.295 


58 

Iris pseudacorus L. 

KM 

226 

23.4 

10.4 

44.3 

226 

1.015 

0.758 


59 

Sanguisorba officinalis 

M 

228 

11.8 

3.9 

32.9 

228 

0.288 

0.132 


60 

Valeriana wolgensis Kazak. 

KM 

226 

15.8 

3.8 

24.4 

224 

0.695 

0.207 


61 

Veronica longifolia 

KM 

226 

18.2 

4.2 

23.3 

226 

0.531 

0.140 



CyMMbi u cpeduue djin coodwjecmea 


1354 

20.3 

8.6 

42.4 

1354 

0.640 

0.421 

13 

62 

Artemisia laciniata Willd. 

M 

234 

19.9 

6.7 

33.6 

235 

0.824 

0.378 


63 

Bromopsis inermis (Leys.) Holub 

MK 

168 

8.6 

2.4 

21A 

168 

0.193 

0.060 


64 

Hemerocallis minor Mill. 

C 

232 

9.7 

1.9 

19.3 

232 

0.356 

0.085 


65 

Leymus chinensis 

MK 

238 

8.8 

2.3 

25.7 

238 

0.176 

0.056 


66 

Potentilla anserina L. 

M 

238 

18.4 

4.4 

23.7 

238 

0.473 

0.157 


67 

Sanguisorba officinalis 

M 

238 

15.0 

4.3 

28.6 

238 

0.429 

0.169 



CyMMbi u cpeduue djin coodu^ecmea 


1348 

13.6 

6.1 

44.9 

1349 

0.419 

0.288 

14 

68 

Alisma plantago-aquatica L. 

Tji 

138 

2.7 

1.8 

65.7 

138 

0.138 

0.092 


69 

Butomus umbellatus L. 

Tjx 

118 

12.5 

6.7 

53.3 

118 

0.997 

0.639 


70 

Carex acuta L. 

Tt 

138 

12.4 

4.2 

34.4 

138 

0.309 

0.132 


71 

Lycopus europaeus L. 

Tt 

138 

10.2 

2.9 

28.3 

138 

0.450 

0.170 


72 

Sagittaria sagittifolia L. 

Tjx 

138 

2.5 

1.7 

69.6 

138 

0.152 

0.106 


73 

Sparganium erectum L. 

Tjx 

138 

15.2 

4.6 

30.3 

138 

0.894 

0.331 



CyMMbi u cpeduue djin coodu^ecmea 


808 

9.2 

6.3 

69.3 

808 

0.477 

0.448 


npHMenaHHe. n — hhcjio HaGjuoaeHHH, x — cpeamie, S x — CTanaapTHbie oTKJioHeHHH, C v — K03(})(|)HUHeHTbi BapnauHH. 3KOJiorHHecKHH ran no othouichhio k noHBeHHOMy 
yBjiaxHeHHio: Ba — ntnpo<|>HT, Ir — nirpo<|>HT, M — Me30<|>HT, KM — KcepoMe30<|>HT, MK — Me30Kcepo<|>HT, K — Kcepo<|>HT, C — cyKKyaeHT, CK — cyKKyneHT c KopoHapHbiM 
cHKapoMOM (no: IlIepeMeTbeB, 1991, c H3MeHeHH>iMw). 



OnpejiejieHHfi 


OGmhho iie^HUHT bo^hoix) HacbimeHHB onpeflenaiOT KaK HeaoHacbimeHHOCTb accHMH- 
Jinpyiomnx opraHOB boaoh no cfcopMyjie 


WSD - 


Ws-Wf 

W s -W d 


( 1 ) 


rae WSD — flecjDHijHT boahoto HacbimeHna, Ge3pa3MepHaa BejiHHHHa (npn yMHoxceHHH 
npaBon Haem ypaBHeHna (1) Ha 100 flecJnmnT HacbinjeHna BbipaxcaeTca b npoueHTax); 
W s — Macca jincTbeB nocne nojmoro HacbinjeHna boaoh, Mr; W f — CBeacaa Macca jincrbeB, 
Mr; W d — cyxaa Macca JincTbeB, Mr. 

IlocKOJibKy OTHOCHTejibHoe conepxcaHne Bonbi ( RWC ) b nncTbax paBHo 


RWC = 


Wf-Wd 

W s -W d 


( 2 ) 


TO 


WSD - 1 - RWC. (3) 

llpn cpaBHeHHH 3HaneHHH BonHoro necfmuHTa c napajuiejibHbiMH naHHbiMH no aHaTO- 
MHHecKon CTpyKType JincTbeB neB03M0>KH0 BbiaBHTb, b KaKne nx TKann nocTynaeT Bona 
b npouecce nacbimeHna. 3to acho bhaho H3 Bbipaacenna (1), b kotopom Hacbimaicmee 
KOJinnecTBo boabi othochtca k nojmoMy ee KOJinnecTBy nocne Hacbimenna. BoJiee 
npaBHjibHbiM aBJiaerca pacneT Hacbimaiomero KOJinnecTBa Bonbi, OTHeceHHoro k cyxoli 
Macce JincTbeB. Mbi Ha3Bajin stot noKa3areJib HacbimaiomHM conepacaHneM Bonbi ( WC S ) 
n onpeflejiHJin Kax (TaGn. 2) 


WC S = 


W s -Wf 
W d ' 


(4) 


Pa3MepH0CTb 3Toro noKa3aTejiH — #h 2 o • g~ d } ym ^ 

Xtna Toro HToGbi noKa3aTb CBa3b 3Toro napaMeTpa c npyrnMH 3jieMeHTaMH boahoto 
pe^KHMa, hcoOxoahmo cnenaTb HeicoTopbie ripenBapHTejibHbie 3aMenaHna. 

Onpenenenne conepacaHna boam b nncTbax nepe3 BbipaxceHne (2) KaaceTca naM Kpaime 
HeyuoBJieTBopnTejibHbiM, xoTfl 3 tot noKa3aTenb uinpoxo ncnojib3yeTca b npaKTHKe nccne- 
AOBaHHH BOAHoro pexcwMa pacTeHHH. CnHTaeTCH, hto oh npeoflOJieBaeT npoGneMy H3MeHe- 
hhh cyxoilMaccbi JincTbeB BTeHenneAHH h/hjih ce30Ha (cm., HanpnMep, Turner, 1981 : 341). 
Onnaico on co 3 flaeT, Ha Ham B3rjian, eme GoJibinne npoGneMbi, nocKOJibKy aMnjiHTyna ahcb- 
Hbix/ce30HHbix KOJieGaHHM KOjinnecTBa Bo^bi b jincTbHx (3HaMenaTe.rib Cf)OpMyjIbI (2)) 3HaHH- 
TejibHo npeBoexoflHT Taxyio aMmiHTyay cyxon Maccbi JincTbeB. KpoMe Toro, Henb3a cpaBHH- 
BaTb no napaMeTpy (2) bhabi, y KOTopbix KOHCTHTyunoHHbie ypoBHH boabi (oGycnoBjieHHbie 
anaTOMHHecKon CTpyKTypoli accHMHjinpyiomHX opraHOB) pa 3 JiHHaiOTca. HanpnMep, coBep- 
meHHo acHo, hto, cpaBHHBaa no OTHOCHTejibHOMy conepacannio Bonbi citnepo(})HTbi n cyKKy- 
jieHTbi, mbi HeH3GexcHo npnneM k HenpaBHJibHbiM BbiBonaM. rio3TOMy Mbi cHHTaeM, hto Ha- 
nGoJiee aneKBaTHon ouemcoii conepxcaHna Bonbi b CBeacen HaBecKe ( WC f ) JincTbeB aBjiaeTca: 


WC f = 


W f -W d 

W d 


( 5 ) 


Torna cyMMHpoBanne (4) h (5) npnBeneT k onpeneneHmo nojiHoro conepacaHna boam 
( WC t ) b jincTbax (Korna Typrop MaKCHMajieH, a boahbih noTeHunaji paBeH Hyjno): 

wc, = WCf + wa = Ws ~ Wd , 

W d 
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npocTbie npeo6pa30BaHH5i noxa3biBaiOT, hto 


WC S = WC t x WSD, 

WC f - WC t x RWC. 

TaKHM o6pa30M, bhuho, hto Hacbimaiomee couepxaHHe boum HBjifleTCfl noKa3aTejieM, 
HHTerpHpoBaHHbiM b CHCTCMy upyrnx noKasaTejiew BouHoro pexcnMa pacTeHHH, h ero 
MOXCHO npHMCHHTb KaK OflHy H3 XapaXTepHCTHX BOUOoOMOHa. OUHaXO AJIH aHajlH3a 
HCAOCTaTKa HaCbHUCHHH JIHCTbeB BOUOH Ha BCeM npOTHXCeHHH rpa^HCHTa BJiaXCHOCTH nOHBbl 
Mbi Hcnojib30BajiH uecjwuHT BOAHoro HacwmeHHa (1) xa k HaH6oJiee npHBbiHHbiw h uinpoKo 
OTpaxceHHbiw b JiHTepaType sjiomcht BouHoro pexcHMa. B to xce BpeMa HccneuoBaHHe 
Taxoro noxa3aTeJiH, xax Hacbimaiomee couepxcaHHe boum (4), 6buio hcoOxouhmo una Toro, 
HTo6bi nonbiTaTbCH BbiHBHTb TxaHH, b xoTopbie MOxceT nonauaTb Boua b npouecce 
HacbimeHHH eio jihctbcb. 


Pe3yjibTaTbi 


CmamucmuHecKuu anajiu3 deipuijuma eodnozo Hacbiufenuji y eudoe 
odnodojibHux u deydojibnux pacmemiu 

Becb MaccHB hcxouhmx uaHHbix uecjwuHTa BouHoro HacbimeHHH HMeeT cpeuHee 
3 HaneHHe x = 17.8 % h CTanuapTnoe oTXJiOHCHHe s x - 12.5 % (n = 13314). Pm* pacnpeue- 
jichha HMeeT nonoxcHTejibnyio acHMMeTpHio c mouoh, paBHOH 12.5 %, a 90 % ero 3 HaneHHH 
(BapwaHT) HaxouflTca b uHana 30 He 0—30.1 % (ocTajibHbie 10 % BapnaHTa pacnpeuexieHbi 
b AHana 30 He 30.1—86.5 %). Ecjih npnHATb BepxnHH ueuHJib pH.ua pacnpeueueHHH 3a 
rpaHHuy THnHHHbix H 3 MeHeHHH npH 3 iiaxa, to moxcho cxa 3 aTb, hto THnHHHbie 3 HaneHHH 
uecj)HUHTa bouhoto HacbimeHHH TpaBHHHCTbix pacTeHHH Ha rpauHeHTe BJiaxcHocTH noHBbi 
He npeBbimaiOT 30 %. 

CymecTBeHHbie pa3JiHHHH no uanHOMy npH3Haxy oOnapyxceHbi Mexcuy BHuaMH ouho- 
UOJibHbix h uByuojibHbix pacTeHHH. CooTBeTCTByiomHe cpeuHne 3HaneHHH paBHbi 15.0 h 
21.4%. CraTHCTHHecxaH oueHxa pa3HOCTH cpeuHnx noxa3biBaeT, hto 0Ha b bbicokoh 
CT eneHH uocTOBepHa (P < 0.001; o&beMbi BbiGopox paBHbi cooTBeTCTBeHHo 7439 h 5875, 
uncnepcHH — 89.2 h 217.8, r-xpHTepnn CTbioueHTa — 28.6). BepxHne ueuHJin pnuoB 
pacnpeueueHHH BouHoro uecjwuHTa ouHouojibHbix h UByuojibHbix pacTeHHH paBHbi 26.0 h 
35.3 %. 

B HanOojibmeH CTerieHH pa3JiHHHH Mexcuy sthmh rpynnaMH pacTeHHH npoHBJiniOTCH b 
apnuHOH nacTH rpaunenTa (pnc. 1). 3uecb (b uHana30He 3anacoB BJiarn b non Be 0 — 50 mm) 
cpeuHHH BeiiHHHHa uecj)HUHTa BouHoro HacbimeHHH y bhuob ouHouojibHbix paBHa 21.1 %, 
y bhuob UByuojibHbix — 33.7 %. ripH npouBHXceHHH BUOJib rpauneHTa BJiaxcHocTH noHBbi 



Phc. l.CpeflHHe 3HaneHHH jne^HUHTa Boxmoro HacbimeHHH b jiHCTbax oxmoxiojibHbix ( 1 ) h xisyxiojibHbix (2) 
pacTeHHH b pa3Hbix nacTax rpaxmeHTa BjiaxHOcra noHBbi. Flo och a6cimcc — 3anac BJiara b cjioe noHBe 0—30 cm, 
mm; no och opxwHaT — xieijwHHT Boxmoro HacbimeHHH, %. 
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npoHcxo/jHT pe3Koe (iiohth b 2 pa3a) CHHxeHHe ^ecjDHUHTa HacbimeHHfl, MexcrpynnoBbie 
pa3JiHHH5i cmaxcHBaioTca (He npeBbimaii 3—5 %), xota h ocTaiOTca CTaTHCTHHecKH 
AOCTOBepHblMH. 


3aeucuMocmb deipuifuma eodnoeo Hacuu^enusi om cpciKmopoe cpedu 

MHOxcecTBeHHbiH perpeccHOHHbiH aHajiH3 noKa3aji, hto ocHOBHbiMH (J)aKTopaMH cpeabi, 
BOSJieHCTByiOIUHMH Ha AeC^HUHT BO^HOrO HaCbimeHHH B JIHCTbflX paCTeHHH, HBJlHeTCa 
BJiaxcHOCTb noHBbi h B03flyxa. riocKOJibKy uiHpHHa pa36poca cpeflHeBHflOBbix 3HaneHHH 
BOAHoro Aec^HUHTa flocTaTOHHO y3Ka h He H3MeHaeTca cymecTBeHHo Ha rpa^HeHTax sthx 
(}) aKTopoB cpe^bi (pwc. 2), uejiecoo6pa3Ho npoBecTH aHajiH3: 1) cpe^HHx ypoBHen (cpe,u- 
hhx juia xaamoro ynacTica 3HaneHHH), 2) cpeflHeBHaoBbix 3HaneHHH Bcero MaccHBa 
AaHHbix, 3) cpeflHeBHflOBbix 3HaneHHH 3Toro noKa3aTejifl y oflHoaojibHbix h jiByaoJibHbix 
paCTeHHH npH H3MCHeHHH yCJlOBHH yBJiaXCHeHHH 3KOTOnOB. 

^HHaMHKa cpeaHHx ypoBHeii aecJnmiiTa eo^Horo HacbimeHiia Ha rpaaneHTax BJiaat- 
hocth noHBbi h B03,nyxa. riofl cpe^HHMH ypoBHHMH KaKoro-JiH6o noKa3aTejia Mbi noHHMaeM 
ero ycpejmeHHbie 3HaneHHfl no Been coBOKyn hocth bh^ob ju ih Kaxmoro 3KOTona. 2 TaKHM 
o6pa30M, AHHaMHKa cpe^HHx ypoBHen MoxceT aHajiH3npoBaTbca npeHMymecTBeHHo Ha rpa- 
flweHTax (J)aKTopoB cpe^bi. AHajiH3 H3MeHeHHH cpe^HHx ypoBHen pa3JiHHHbix napaMeTpoB 
BOAHoro pexcHMa ABjiaeTca Ha^excHOH ochoboh npeflCKa3aHHa hx HanOojiee BepoaTHbix 3Ha- 
neHHH (b npejiejiax tohhocth perpeccHOHHbix MOfleneii, onncbiBaiomHx flHHaMHKy noica3a- 
Tejieii Ha rpaaweHTax cfcaicropoB cpe^bi) npn pa3Hbix ycjioBHax npoH3pacTaHHa. 

Cpe^HHe ypoBHH flec})HUHTa boahoto HacbimeHHa TecHO CB5naHbi c BjiaxcHOCTbio noHBbi 
(r 2 = 0.929) h B 03 flyxa (r 2 = 0.957) (pwc. 3). HaHOojiee OTneTJiHBO sth cba3h npoaBjiaiOTca 
b cyxon nacTH rpaaneHTa BJiaxcHOCTH noHBbi c 3anacaMH Bjiarn MeHee 50 mm (b BepxHeM 
30-caHTHMeTpoBOM cjioe noHBbi) (pnc. 3, a) h b ycjioBHax c noHHxceHHOH (MeHee 
40—50 %) OTHocHTejibHon BjiaxcHocTbK) B03,ayxa (pnc. 3, 6). 

MHOXCeCTBeHHbIH'perpeCCHOHHblH aHaJIH3 n03BOJTHJl BblflBHTb, HTO epe^HHe ypOBHH 
BO^Horo ,aecj3HUHTa H3MeH*noTCfl na rpaaneHTax BJiaxcHOCTH noHBbi h B03^yxa b cootbct- 
CTBHH C BbipaXCCHHeM 

Y = a + &exp { c(dZi +eZ 2 )}, (6) 


me 


Zi =f+gX u 


Z 2 = -h-k\n(l-X 2 ), 

me Y — Aecj)HUHT boahofo HacwmeHHa, %\X x — 3 anac BJiarn (b cjioe noHBbi 0 — 30 cm), 
mm; X 2 — OTHocHTejibHaa BjiaxcHocTb B 03 flyxa, %; a (7.31), b (8.808), c (0.806), d (-0.475), 
e (-0.539), / (-1.463), g (0.022), h (-11.125), k (3.06), / (87.0) — Kos^HuneHTbi. 
Ko 3 Cj 3 Cj 3 HLXHeHT MHOXCeCTBeHHOH fleTepMHHaiJHH paBeH 0.800, F-KpHTepHH — 22.0 npn 
CTeneHax cBoOoAbi 2 h 11, nacTHbie F-KpHTepnH jyia BJiaxcHOCTH noHBbi h B 03 ,ayxa paBHbi 
COOTBCTCTBCHHO 8.6 H 11.1. CpeflHee OTHOCHTeJTbHOe OTKJIOHeHHe MO,fleJTH OT Cj)aKTHHeCKHX 
flaHHbix cocTaBjiaeT 14.5 %. CpeAHHH KBa^paTHHHaa ouiHOxa annpoKCHMauHH paBHa 18.8 %. 

H 3 3 THX ^aHHblX BH^HO, HTO peipeCCHOHHaH MO^eJlb yjlOBJieTBOpHTeJlbHO OnHCbIBaeT flHHaMHKy 
^e^HUHTa bo^hofo Hacbimenna Ha rpa^neHTax BjiaxcHOCTH noHBbi h B03Ayxa. 

fliiHaMHKa cpe^HeBiiaoBbix 3HaneHHH .necJjHmiTa bo^hoto Hacbimenna Ha rpa^neH- 

Tax BJiaJKHOCTH noHBbi H B 03 Ayxa. LIlHpHHa 30 HbI pa 36 pOCa CpeAHeBHAOBbIX 3 HaneHHH 
^e^HUHTa Bo^Horo HacbimeHna Ha rpaaneHTax BJiaxcHocTH noHBbi h B03Ayxa ocTaeTca 


2 B OTJIHMHe OT epeAHHX ypOBHeH OUeHKaMH KOHCTHTyUHOHHbIX ypoBHeii 3JieMeHTOB BOAHOTO peXCHMa 
HBJiaioTca hx cpeAHeBHAOBbie 3HaneHHa 3a aocTaTOHHo npoaoji>KHTejibHbiH nepnoa BpeMenn b oahom h tom xce 
cooSmecTBe (cm.: LUepeMeTbeB h ap., 2001). 
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Phc. 2. TpeHjibi cpeAHeBHAOBbix MHHHMajibHbix (hhxchhc jihhhh) h MaKCHMajibHbix (BepXHHe jihhhh) aaa Kaxmoro 
ynacTKa 3HaneHHH Aecj)HUHTa boahoto nacbimeHHa Ha rpaAHeHTax ba3>khocth noHBbi (a) h Bcmyxa (6). 

no ochm aScuncc: a — 3 anac BJiarn b BepxHeM cjioe noHBbi, mm; 6 — oTHOCHTejibHaa BJiaxHocTb B 03 Ayxa, %; no ocam op- 

AUHaT — aecJjHUHT BOAHoro Hacbimemia, %. 


IIOHTH HeH3MeHHOH Ha BCeM HX npOTflXteHHH 3a HCKJIfOHeHHeM HaH6oJiee 3aCyiHJlHBbIX 

3KOTonoB, rae OHa HecKOJibKO yBejiHHHBaeTca (pnc. 2, 4). 06pamaeT Ha ce 6a BHHMaHHe 

TOT (f)aKT, HTO Ha GoJIbWeH HaCTH 3THX Tpa^HeHTOB TpeHflbl Cpe^HeBHflOBblX 3HaneHHH 

noHTH napajuie^bHbi och aGcuHCc, hto cBnaeTejibCTByeT o He3HaHHTe/ibHOM bjihhhhh 
(J)aKTopoB cpeabi b sthx ycjiOBHflx npoH3pacTaHHH Ha aecjwuHT BOAHoro HacbimeHHA. 3to 
OTHeTjiHBO bhaho Ha o6i>eMHOM rpa(f)HKe: pe3KHH h 3HaHHTejibHbin noflT>eM ,aec})HUHTa 
BOAHoro HacbimeHHa HaGjuo^aeTca TOjibKO b caMbix cyxwx MecTooGHTaHHax (pnc. 5). Hnxce 
OyaeT noKa3aHO, hto pa36poc cpeAHeBHAOBbix 3HaneHHH Ha rpaaneHTax BjiaxcuocTH noHBbi 
H B03Ayxa MOXCeT OnpeAejIHTbCa He TOJIbKO BHeUIHHMH yCJIOBHMMH HJTH CJiyHaHHblMH 
npHHHHaMH, ho TaKxce aHaTOMHHecKOH CTpyKTypoft jiHCTbeB pacTeHHH h hx ripnnazuiex- 
HOCTbK) K pa3HbIM TaKCOHaM (AByAOAbHbIX H OAHOAOJlbHblx). 

flimaMHKa cpeAHeBHAOBbix 3HaneHHH AecJmmiTa boahoto HacbimemiH oahoaojib- 
hwx h ^By^ojibHbix pacTeHHH Ha rpa^HeHTax BjiaxtHOCTH noHBbi h B03ayxa. Oahoaojib- 
Hbie h flByaojibHbie pacTeHHH 3aMeTHo pa3jiHHaiOTCM no cBoen peaKunn Ha H3MeHenHe 
ycJioBHH yBJiaxcHeHHfl sxoTonoB. MHOxcecTBeHHbm perpeccnoHHbiH aHajiii3 noKa3aji, % HTO 
3aBHCHMOCTb CpeAHeBHAOBbix 3HaHCHHH peaJlbHOrO BOflHOTO ,ae4)HUHTa OT BJiaXCHOCTH 
noHBbi h B03ziyxa y OAHOAonbHbix pacTeHHH BbipaxceHa HeAOCTaTOHHO OTHeTjiHBO 
( R 2 = 0.400, F= 11.3, nacTHbie F-KpHTepnn ajia BjiaxcHOCTH noHBbi h B03Ayxa 6jih3kh apyr 
Apyry h paBHbi cooTBeTCTBeHHo 5.9 h 4.9). B to xce BpeMH Taxaa 3aBHCHM0CTb, HanAeHHaa 
AJiH ABy^oJibHbix pacTeHHH, npoaBJineTca 3naHHTejibHO cnjibHee ( R 2 = 0.702, F - 39.0). llpH 
3TOM CJie^yeT OTMeTHTb AHM 3TOH 3aBHCHMOCTH 3HaHHTeJIbHO Gojlblliee BJIHHHHe BJiaXCHOCTH 



Phc. 3. AHHaMHKa cpeAHnx ypoBHeii AecJmuHTa BOAHoro h acumen hh Ha rpaAneHTax BAaxcHOCTH noHBbi (a) u 

B03Ayxa ( 6 ). 

no ocam aScuncc: a — 3anac BAarn b BepxHeM cnoe noHBbi, mm; 6 — OTHOCHTenbHaa BnaxcHOCTb B03Ayxa, %; no ocam op- 

AMHaT — AecJjnuHT BOAHoro Hacbimemia, %. 
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Phc. 4. 3aBHCHM0CTb cpe/iHeBHflOBbix 3HaneHHH ,ne<})HUHTa boahoix) HacbimeHHa ot BjiaxHOcra noHBbi (a) h bo3- 

Ayxa ( 6 ). 

IIo ocflM aOcnncc: a — 3anac BJiarn b bcpxhcm cJioe noHBbi, mm; 6 — oTnocHTejibHaa BJiaxHOCTb Boaayxa, %; no ocaM opaHHaT — 

aecJjHUHT BoaHoro HacwmeHna, %. 


B03^yxa (no cpaBHeHHio c BjiaxcHOCTbio noHBbi) Ha accJjhuht BOAHoro HacbimeHHfl 
(cooTBeTCTByiomHe nacTHbie F-KpHTepnn paBHbi 33.1 n 9.5). 

Bojiee OTHeTJIHBO pa3AHHHB Mexc^y OAHOAOAbHblMH H AByAOAbHblMH paCTeHHBMH 
npoaBjiHiOTCH npn aHajiH3e nacbimaiomero coAepxcaHHA boam b 3aBHCHMOCTH ot BJiaxcHOc- 
TH noHBbi H B03Ayxa (pnc. 6). H3 3THX AaHHbIX BHAHO, HTO CpeAHeBHAOBbie BeAHHHHbl 
Hacbimaiomero coAepacaHHB boam y bhaob oAHOAOAbHbix npaKTnnecKH He 3aBHCflT ot 
BJiaxcHocTH noHBbi (r 2 = 0.013) h B03Ayxa (r 2 = 0.182) (pnc. 6, a , 6 ). B to xce BpeMa 
Hacbimaiomee coAepjKaHne boam y AByAOAbHbix pacTeHHH AOCTaTOHHO tccho CBsnaHO c 
3THMH 4>aKTOpaMH CpeAbI (COOTBeTCTByiOmne K03(^(J)HUHeHTbI AeTepMHHaUHH paBHbi 0.859 
h 0:902) (pnc. 6, e, a). 

JJuuaMUKa noKa3amejieu eapuaifuu deipuifuma eoduozo Hacbiiyemui 

BaacHbiM MOMeHTOM HccneAOBaHHB BOAOoOMeHa pacTeHHH HBAaeTCH aHajiH3 ahhhmhkh 
noKa3aTejien BapnamiH, nocKOAbKy cHHTaeTca, hto pa3Mepw aMnjiHTyA npn3HaKOB 
MOJKHO paCCMaTpHBaTb KaK OAHO H3 Bbipa^KeHHH (J)H3HOAOrHHeCKOH aAanTaUHH. HccneAyB 
H3MeHeHHH K03(f)Cj3HUHeHTOB BapHaUHH ACC})HUHTa BOAHOTO HaCbllUeHHB, MOXCHO OTMCTHTb 
Jin mb cna6o BbipaxceHHyio TeHAeHumo yBejiHHeHHB sthx K03(fxf)HUHeHT0B BAOAb rpaAneH- 
tob BJiaxHOCTH noHBbi h B03Ayxa (pnc. 7, a , 6). Ha rpaAneHTe bjiaxchocth B03Ayxa (pnc. 7, 6) 
3Ta TeHAeHuna BbipaaceHa 6onee othctahbo (r 2 = 0.195), neM Ha rpaAneHTe BJiaatHOCTH 



70 150 

Phc. 5. FIoBepXHOCTb, ormcbiBaiomaa h3M6hchhh cpcAHeBHaoBbix 3HaneHHH aecf)HUHTa BO^Horo HacbimeHHa Ha 

rpajHeHTax (JiaKTopOB cpexibi. 

no och X (cneBa) — oraocHTejibHaa BJiaxHOCTb Boanyxa %; no och Y (cnpaBa) — 3anac BJiara b BepxHew cnoe noiBbi, mm; no 

och Z — flecJjHUHT BOziHoro HacbimeHna, %. 


3 BoTaHHMecKHH xcypHaji, Ns 10, 2002 r. 
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Phc. 6. 3aBHCHM0CTb cpeflHeBHflOBbix 3HaneHHH Hacbimaiomero coaepxcaHHH boam ot BjiaxtHocTH nonBbi (a, e) h 
B03,ayxa ( 6, z) ana bhaob oxiHoxiojibHbix (a, 6) h flByaojibHbix ( e, z) pacTeHHH. 

no ocaM a6cuncc: a, e — 3anac BJiara b BepxHeM cnoe nonBbi, mm; 6, e — OTHOCHTenbHaa BJiaxHOCTb B03Ayxa, %; no ocaM 
opanHaT — Hacbimaiomee coAepxanne boam, £h 2 o • gdry mass- 






Phc. 7. H 3 MeHeHHH K03<J>(j)HUHeHT0B BapwauHH Ha rpaaneHTax BJiaxHocra nonBbi {a), B03ayxa (6) h TpeHflbi (<?, 
z) MHHHMajibHbix (hhjkhhc jihhhh) h MaKCHMajibHbix (BepxHwe jihhhh) /yia Kaxcfloro ynacTKa kos^huhchtob 

BapwaHHH Ha sthx rpaaneHTax. 

no ocaM aScuncc: a, & — 3anac BJiarH b BepxHeM caoe nonBbi, mm; 6, ^ — OTHOCHTenbHaa BJiaxHocTb B03Ayxa, %; no ocaM 

opAHHaT — K03(|x})HnHeHTbi Bapnannw, %. 
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noHBbi (pHc. 7, a) ( r 2 = 0.043), r,ae oHa CTaTHCTHnecKH HeAOCTOBepHa. H3 BHAa sthx 
rpacj3HKOB MOXCHO npeOTOJIOXCHTb, HTO UIHpHHa 30HbI pa36pOCa K03Cj3Cj3HUHeHTOB BapHaUHH 
Taicxe HecKOJibKo yseAHHHBaeTCA BAOAb sthx rpajmeHTOB. OAHaico TpeHAbi MHHHMajibHbix 
h MaxcHMajibHbix aaa KaxcAoro 3KOTona K03(}j(f)HUHeHTOB BapnauMH npaKTHHecKH napaji- 
AejibHbi Apyr Apyry Ha BceM npoTAxceHHH rpaAweHTOB BjiaxcHocTH noHBbi (pnc. 7, e) h 
B03Ayxa (phc. 7, z). 

Memeudoeue cmpyKmypHo^yuKquouajibHue Koppejinquu 

AnajiH3 MexcBHAOBbix cTpyKTypno-cjDyHKUHOHajTbHbix KoppeAHUHH noKa3an, hto cymecT- 
ByioT HexoTopbie TpeHAbi b H3MeHeHHAx Hacbimaiomero coAepxcaHHA boah (cjjopMyAa 4) 
H pAAa CTpyKTypHbIX XapaKTepHCTHK AHCTbeB. OTMeTHM, HTO 3TH TpeHAbI He BblABAAIOTCA 
Ha BceM MaccHBe AaHHbix, ho toamco npH ero pa3AeAeHHH Ha rpynnw oahoaoabhmx h 
AByAOJIbHbIX pacTeHHH. 

Hacwmaiomee coAepxcaHiie boabi h napmiaAbHbiH o6i>eM amiAepMbi. Hajinnwe ao- 
CTOBepHOH KoppeA^uHH MexcAy 3thmh noica3aTeAAMH yKa3biBaeT Ha to, hto snHAepMa 
MOXCCT ABAATbCA B HeKOTOpOH CTeneHH npenATCTBHeM AAA AHCj)^)y3HH BOAbi B Me30(j3HAA B 
npouecce HacbiiueHHA jiHCTbeB. XOia bhaob OAHOAOAbHbix pacTeHHH BbiABneHa AOCTaTOHHO 
TecHaa (r 2 = 0.429) KoppenAUHA Mexcuy napunaAbHblM oGt^mom snHAepMbi h HacbiiuaiomHM 
coAepxcaHHeM boah (pnc. 8, a). 3ta cBA3b noKa3biBaeT, hto y bhaob co cpaBHHTejibHo He- 
GojibuiHM (MeHbuie 7 %) napunaAbHblM oG^eMOM snnAepMbi ( Butomus umbellatus, Iris pse - 
udacorus, Sparganium erectum) HaGAiouaiOTCA HanGonee BbicoKHe 3HaneHHA Hacbiiuaiome- 
ro coAepxcaHHA BOAbi. MeHbiue Bcero HacbiiuaiOTCA boaoh ahctba Alisma plantago-aquati- 
ca, % Calamagrostis epigeios, Carex acuta, C. cespitosa C. melanostachya, Sagittaria 
sagittifolia , Stipa borysthenica , ajia KOTopbix oGHapyxceHbi AOCTaTOHHO Gojibuiwe napun- 
ajibHbie o6i>eMbi onHAepMbi. H3 stoto pAAa BbmeAAeTCA Carex colchica, b ahctbax KOToporo, 
HecMOTpa Ha GoAbuiOH napuHajibHbiM oG^eM snnAepMbi (13.8 %), AHcjxjjyHAnpoBaAO b npo¬ 
uecce HaCbllUeHHA CpaBHHTeAbHO GoAblUOe KOAHHeCTBO BOAbi (0.998 £h 2 0 • gd?ymass)- 

y bhaob AByAOJibHbix pacTeHHH napuHaAbHbin oGi>eM 3nHAepMbi He CBA3aH c Hacbima- 
lOlUHM CoAepxcaHHeM BOAbi (pHC. 8, z). OTCyTCTBHe TBKOH 3aBHCHMOCTH, B03MOXCHO, 
CBHAeTenbCTByeT o tom, hto snHAepMa He abaactca ochobhwm (JiaKTopoM, orpaHHHH- 
BaiOIUHM AHC}x})y 3 HK) BOAbi, H OHa AOCTaTOHHO CBOGOAHO npOHHKaeT BHyTpb AHCTa 

(OTMeTHM, HTO CpeAHHe CKOpOCTH HaCbllUeHHA BOAOH AHCTbeB COCTABAAIOT 0.03- 

0.06 £h 2 0 • «^dry mass * h~ l , HTO B 30-40 pa3 MeHbUie XapaKTepHbIX BeAHHHH HHTeHCHBHOCTH 

TpaHcnnpauHH). CpaBHHM pnc. 6 h 8, a, z. Bhaho, hto aaa OAHOAOAbHbix pacTeHHH 
xapaKTepHa cpaBHHTeAbHo TecHax 3aBHCHMOCTb Hacbimaiomero coAepxcaHHA boam ot 
napunaAbiioro oGi>eMa sniiAepMbi npn noHTH noAHOM OTcyTCTBHH cba3h 3Toro noica3aTeAA 
boahoto pexcHMa c cjjaKTopaMH cpeAbi. JXnn AByAOAbHbix HaGniOAaeTCA npoTHBonoAOxcHaA 
KapTHHa — TecHax 3aBHCHMOCTb Hacbimaiomero coAepxcaHHA boam ot cjjaicropoB cpeAbi 
npH OTCyTCTBHH CBA3H MCXCAy 3THM nOKa3aTeAeM H napunaAbHblM oGT>eMOM 3nHAepMbI. 

Hacbimaiomee coAepjKamie boai>i h napmiaAbHbiii o6i>eM TKaHen Me30(^iiAAa. 
OAHOAOAbHbie h AByAOAbHbie pacTeHHH HMeiOT KoppeAAUHH Hacbimaiomero coAepxcaHHA 
BOAbi C pa3HbIMH TKaHSMH Me30Cj)HAAa. 

JIha OAHOAOAbHbix pacTeHHH oGHapyxceHa cBA3b MexcAy napunaAbHblM oG^eMOM napeH- 
xhmhoh oGKAaAKH nyHKOB h 3thm noxa3aTeAeM BOAHoro pexcHMa (r 2 = 0.410; pnc. 8, 6). 
HeM GoAbine (b othochtcabhom BbipaxceHHH) pa3BHTa napeHXHMHaA oGKAaAKa, TeM 
GoAbine Hacbimaiomee coAepxcaHHe boabi. Moxcho npeAnoAoxcHTb, hto BOAa, nocTynaiomaa 
b AHCTbA b npouecce HacbimeHHA, KOHueHTpnpyeTCA npenMymecTBeHHO b KAeTKax 
napeHXHMHbix oGKAaAOK nyHKOB. 3to tcm Gonee BepoATHO, hto hh c KaKHMH ApyrHMH 
TKaHAMH Me30(J)HAAa KoppeAAUHH Hacbimaiomero coAepxcaHHA BOAbi oGHapyxceHo He Gbino. 
y bhaob c HanGoAbmHM pa3BHTHeM napeHXHMHOH oGKAaAKH ( Butomus umbellatus, Carex 
colchica h Iris pseudacorus) HaGniOAaeTCA HanGoAbmee HacbimeHne AHCTbeB boaoh. Taxne 
BHAbi, Kax Alisma plantago-aquatica, Calamagrostis epigeios, Sagittaria sagittifolia h 
Carex melanostachya HMeiOT HaHMeHbmne BeAHHHHbi Hacbimaiomero coAepxcaHHA boaw 
h napunaAbHbix o6i>eMOB napeHXHMHOH oGKAaAKH MexcKAeTHHKOB. 
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Phc. 8. MeacBHAOBwe KoppejiauHH Mexuy cTpyicrypHbiMH xapaKTepwcTHKaMH jihcti>cb h HacumaiomHM coaepxa- 
hhcm BO^bi y OOTOziojibHbix (a, 6, e) h flByaojibHbix (a, d, e ) pacrreHHH. 

IIo ochm aScuncc — napunanbHbie ofrbeMbi (%): a, z — anttAepMbi; 6 — napeHXHMHOH o6icnanKH nymcoB; e, e — mokioicthukob; 
d — ry6«iaTOH napeHXHMbi; no ochm opAHHaT — Hacumaiomee coAepxaHue boaw, • frirymass- 


BMeCTe C TeM HeJIb35I He OTMeTHTb, HTO pa3BHTHe napeHXHMHOH oGKJiaAKH nyHKOB y 
oAHOAOJibHbix pacTeHHH CBa3aHo c njioTHOCTbio ryOnaTOH napeHXHMbi ( r 2 = 0.380; pwc. 9, 

а) . Y pacTeHHH c HaHMeHee njroTHbiM cjioxceHHeM ryOnaTOH napeHXHMbi (c OojibiuHM 
KOJIHHeCTBOM MeXCKJieTHbIX npOCTpaHCTB B 3TOH TKBHH) Ha6jIK>flaeTCH HaHMeHbuiee pa3- 
BHTHe napeHXHMHbix oOmiaAOK. YBejinneHne MexcKJieTOHHoro npocTpaHCTBa ryOnaTOH 
napeHXHMbi, cyan no BceMy, MoxceT jiHMHTHpoBaTb pa3BHTHe napeHXHMHbix oOKjiaaoK (3 to 
xapaKTepHo h ajih bhaob flByaojibHbix pacTeHHH). C flpyroH CTopoHbi, njioTHOCTb Me30- 
(J)HjiJia (npn coBOKynHOM yneTe MexcKJieTHbix npocTpaHCTB h B03flyniHbix nojiocTen) y 
OOTOflOJibHbix pacTeHHH oneHb TecHO CBH3aHa c BJiaxcHOCTbio noHBbi (r 2 = 0.780, pnc. 9, 

б ) . Ilo3TOMy noHHTHO, hto Hacbimaiomee co^epacaHHe boam OTpHuaTeJibHo KoppejinpyeT 
c napunajibHbiM o6i>eMOM MexcKJieTHHKOB (r 2 = 0.580; pnc. 8, e): B^ojib rpaaneHTa BJia*- 
hocth noHBbi h B03,ayxa yMeHbmaeTCB njioTHOCTb Me30<J)Hjuia (yBen hhh BaeTC a napunajib- 
HblH o6T>eM MeXCKJieTHHKOB) H COOTBeTCTBeHHO yMeHbUiaeTCH pa3BHTHe OKOJIOnyHKOBOH 
napeHXHMbi. 

JUnSl flByflOJIbHbIX pacTeHHH XapaKTepHO HajIHHHe flOCTaTOHHO TeCHOH KOppejIflTHBHOH 
cbh3h Mexjny napunajibHbiM oO^eMOM ryOnaTOH napeHXHMbi h HacbimaiomHM couepxcaHneM 


68 





Phc. 9. MeacBHflOBbie KOppejiauHH Mexcny napunajibHbiMH o6i>eMaMH MexcKJieTOHHbix npocTpaH ctb h TKaHew 
iie30(j)Hjijia (a, e), a Taicxce 3aBHCHM0CTH napunajibHbix o6i>eMOB mokkjicthhkob ot BJiaxcHOCTH noHBbi (6, e) y 
BHflOB OflHOflOJlbHblX (a, 6) H flByflOJIbHblX (<?, e) paCTeHHH. 

Ilo ocaM a6cuwcc: a — napnnajibHbiH o6i>eM mcxkjicthhkob lySnaTOH napeHXHMbi, %; e — napuHajibHbiH o6i»eM MexiaieTHHKOB, 
%;6, a — 3anac boam b BepxHeM cjioe noHBbi, mm; no ocaM opanHaT — napimanbHbie ofoeMbi (%): a — napeHXHMHoii o6ioiaaKH 
nyMKOB, 6 — MexKJieTHHKOB q B03ayuiHbix nojiocTeii, e — lySnaTOH napeHXHMbi, z — mcxckjicthhkob ry6*iaTOH napeHXHMbi. 


BOflbi ( r 2 = 0.409; pnc. 8, a). FIocKOJibKy He 6buio o6HapyaceHO KoppejiauHH stoto 
noKa3aTejia boahoto peacHMa c ApyrHMH TKaHflMH Me3o<J)HJuia, MoacHO npeAnonoacHTb, hto 
y flByaojibHbix pacTeHHH BOAa b npouecce HacbimeHHfl JiHCTbeB nonaAaeT npeHMymecTBeH- 
ho b ryOnaTyio napeHXHMy. napuHajibHbiH o6T»eM stoh TKaHH OTpHuaTejibHO KoppejinpyeT 
c o6i>eMOM MexcKJieTHHKOB ( r 2 = 0.468; pnc. 9, <?). B to ace BpeMH napuHajibHbiH o&beM 
MeacicjieTHHKOB, oco6eHHo MeacioieTHHKOB ryOnaTOH napeHXHMbi, oneHb TecHO CBH3aH c 
BJiaacHOCTbio noHBbi ( r 2 = 0.852; pnc. 9, a). Hacbimaiomee coAepacaHHe boam OTpHuaTejibHO 
KoppejinpyeT c napuHanbHbiM o&beMOM MeacKJieTHHKOB ( r 2 = 0.584; pnc. 8, e). 3tot (f)aKT, 
cy m no BceMy, o6ycjiOBjieH TeM, hto BflOJib rpaAneHTa BJiaacHOCTH noHBbi h B03Ayxa y 
bhaob AByAOJibHbix pacTeHHH moxcho Ha6jnojiaTb yMeHbineHHe njioTHOCTH cjioaceHHH 
Me30(J)HJuia h cooTBeTCTBeHHO yMeHbineHHe napunajibHbix o&beMOB iySnaTOH napeHXHMbi, 
h Hao6opoT. 

OTpnuaTejibHbie Koppejiaunn Hacbimaiomero co^epacaHHa boam c napunajibHbiMH 
o6T»eMaMH MeacicneTHHKOB y OAHOAOAbHbix (pnc. 8, (?) h flByflOJibHbix (pnc. 8, e) pacTeHHH 
MoacHo o6'bHCHHTb Taxace TeM, hto BOAa b npouecce HacbimeHHH nepeMemaeTca no 
ocMOTHHecKHM rpaAneHTaM BaKyojiH3HpoBaHHbix TKaHen, MHHya MeacKJieTHHKH. HeM 
MeHbUie pa3BHTbI MeacKJieTHHKH H 6oJIbine 3TH TKaHH, TeM OojIbUIHe o6l>eMbI nOTOKOB 
BOUbi ohh Moiyr nponycTHTb. 


OScyxAeime 

AHajiH3 KOppejiauHH ue(|)HUHTa BOAHoro HacbimeHHH c (JjaKTOpaMH cpeubi noKa3aji, 
hto 3tot noKa3aTejib boahofo peacHMa 3aBHCHT ot BJiaacHocTH noHBbi h B03uyxa (pnc. 3— 
5). Ero CBa3b c BjiaacHOCTbio noHBbi noHATHa: b ycjiOBHax c noHHaceHHbiMH 3anacaMH 
AOCTynHOH noHBeHHOH BJiarn AHc6anaHC Meacuy nocTynneHneM h pacxoAOM stofo pecypca 
b pacTeHHflx yBejiHHHBaeTca, b pe3yjibTaTe Hero pacTeT h CTeneHb HeAOHacbimeHHocTH 
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jiHCTbeB boaoh. Hao6opoT, npn AOCTaTOHHOM KOJiHHecTBe boah b noHBe ee nocTynAeHHe 
b pacTeHwa He3HanHTeAbHO OTCTaeT ot pacxoAa, a ac(|)huht BOAHoro HacbimeHHa CHHxca- 
eTca. 

CB»3b 3Toro riOKa3aTejia c BAaxcHOCTbio B03Ayxa (KOTopaa ripoaBjiaeTca HecKOJibKO 
CHJibHee, neM cBa3b c BAaxcHOCTbio noHBbi) no3Bo^aeT npn3HaTb, hto AHCTba pacTeHHH 
Moryr BOcno^HaTb HeAOCTaTOK boah 3a cneT ee nomomeHHa He TOJibKO H3 noHBbi, ho h 
H 3 oxpyxcaiomeH hx aTM0C(J)epbi. 3 flencTBHTeAbHo, yMeHbiueHHe Aec})HUHTa boahoto 
H acbimeHHa BAOJib rpaAHeHTa BAaxcHOCTH B03Ayxa moxcho o6i>acHHTb, b nacTHOCTH, h 
norciomeHHeM JiHCTbaMH aTMOC(|)epHOH BAarn. Oco6eHHO xopouio 3 to npoaBAaeTca npw 
pa3AeAbHOM aHajiH3e noBeAeHHa OAHOAOAbHbix h AByAOAbHbix pacTeHHH Ha rpaAneHTax 
(|)aKTopoB cpeAbi. 

Bbiuie Mbi OTMenajiH, hto 3aBHCHMOCTb cpeAHeBHAOBbix 3HaneHHH peajibHoro boahoto 
A ec})HUHTa ot BjiaxtHocTH noHBbi h B03Ayxa y OAHOAOAbHbix pacTeHHH BbipaxceHa HeAOCTa- 
TOHHO OTHeTJIHBO (R 2 = 0.400, F- 11.3, HaCTHbie F-KpHTepHH AAa BAaXCHOCTH nOHBbl H 
B03Ayxa 6ah3kh Apyr Apyry h paBHbi cootbctctbchho 5.9 h 4.9). B to ace BpeMa Taxaa 
3aBHCHM0CTb, HaHAeHHaa Ana AByAOJibHbix pacTeHHH, npoaBJiaeTca 3HanHTenbHO cHAbHee 
(R 2 = 0.102, F= 39.0). ripH 3TOM CAeAyeT OTMeTHTb Ana 3TOH 3aBHCHMOCTH 3HaHHTeAbHO 
6oAbiuee BAHaHHe BAaxcHocTH B03Ayxa (no cpaBHeHHio c BAaxcHOCTbio noHBbi) Ha ac(J)huht 
boahoto HacbimeHHa (cooTBeTCTByiomne nacTHbie F-KpnTepnn paBHbi 33.1 h 9.5). 

Pa36wBKa Been Bbi6opKH Ha A»e rpynnbi no onpeAeneHHOH TaKCOHOMHnecKOH npnHaA- 
aokhocth pacTeHHH noKa3biBaeT hx pa3Hyio peaKUHio Ha H3MeHeHHa (|)aKTopoB cpeAbi. 
flec})HUHT boahoto HacbimeHHa h Hacbimaiomee coAepxcaHHe boah (pnc. 6) oahoaoabhhx 
pacTeHHH b MeHbiueH CTeneHH cBa3aHbi c BAaxcHOCTbio noHBbi h B03Ayxa, neM AByAOAbHbix. 
KpoMe toto, nocneAHHe He b oAHHaxoBOH CTeneHH HcnoAb3yiOT noHBeHHyio h aTMOcc|)ep- 
Hyio BAary AJia BOcnoAHeHHa HeAOCTaTKa boah b AHCTbax (sto bhaho H3 npHBeACHHbix 
Bbiuie nacTHbix F-xpHTepneB). Cyan no BceMy, yMeHbiueHHe boahoto Aec|)HUHTa BAOAb 
rpaAHeHTa BnaxcHOCTH B03Ayxa y AByAOAbHbix pacTeHHH nponcxoAHT 3a cneT npenMymecT- 
BeHHOTO HCn0Ab30BaHHa aTMOC(|)epHOH BAarH. 

3to MoxceT 6biTb o6ycAOBAeHO TeM, hto pa3Mepn kactok sntfAepMbi y bhaob oaho- 
AOAbHblX OipaHHHHBaiOT AH(|)Cj)y3HK) BOAH B AHCTba (pHC. 8, a). B TO ace BpeMa npOHHK- 
HOBeHHe boah b AHCTba AByAOAbHbix pacTeHHH He cBa3aHO c napunaAbHbiM o6i>eMOM 
3nHAepMbi (pnc. 8, z). 

KoAHnecTBeHHbie pa3AHHHA no cpeAHHM BeAHHHHaM AecJwuHTa BOAHoro HacbimeHHa 
MeXCAy OAHOAOAbHbIMH H AByAOAbHbIMH paCTeHHaMH (pHC. 1) MOiyT 6bITb 06 yCA 0 BAeHbI 

TeM, hto y OAHOAOAbHbix pacTeHHH BOAa b npouecce HacbimeHHa nocTynaeT b napeHXHM- 
Hyio o6miaAKy nyHKOB (pnc. 8, 6), a y AByAOAbHbix pacTeHHH — b ryGnaTyio napeHXH- 
My 4 (pnc. 8, d). Moxcho noKa3aTb, hto napunanbHbiH o6i>eM ry6naTOH napeHXHMbi b 
cpeAHeM npHMepHo b 5 pa3 6oAbiue napunaAbHoro oG'beMa napeHXHMHOH o6ka3akh 
nynKOB (21.7 : 4.3 cooTBeTCTBeHHo). Ilpn stom pa3BHTHe napeHXHMHOH o6xnaAKH nyHKOB 
(y OAHOAOAbHbix) h ry6naTOH napeHXHMbi (y AByAOAbHbix) conpoBoxcAaeTca H3MeHeHneM 
nAOTHOCTH Me30(|)HAAa (pHC. 9): B AHCTbax C pbIXAbIM Me30(|)HAA0M 3TH KAeTKH pa3BHBB- 
lOTca cna6ee, h Hao6opoT, Han6oAbiuee pa3BHTHe ohh noAynaiOT b AHCTbax c 6oAee 
nAOTHOH TKaHeBOH CTpyKTypOH. Ho CTeneHb CKAepOMOpCjjHOCTH AHCTbeB OHeHb TeCHO 
CBa3aHa c 3anacaMH BAarn b noHBe: BAOAb rpaAHeHTa BnaxcHOCTH noHBbi nAOTHocTb 
CAOxceHHa Me3ocJ)HAAa yMeHbiuaeTca (pnc. 9, 6, z). 


3 B HOHHoe h npeapaccBeTHoe BpeMa B03M0>KHbi ycjiOBHa, Koma rpaaneHT aaeneHHa napa HanpaeneH b 
CTopoHy JiHCTa h MoaceT npoHCxoaHTb norjiomeHHe Boabi b napoo6pa3HOM cocToaHHH JiHCTbaMH pacTeHHH 
(CjieHHep, 1970). IIoapoOHbiH aHajiH3 stoto Bonpoca h 6n6jiHorpa(j)HHecKHe ccbuiKH mo>kho HaHTH TaKace b 
paOoTax A. H. BaOyuiKHHa (1976) h A. A. 3ajiajiOBa (1984). 

4 3to oO^acHaeTca pa3JiHHHaMH (JjopMbi pocTa — HHTepKajiapHoro y oaHoaojibHbix h anHKajibHoro y 
flByflOJIbHbIX H CBH3aHHOH C 3THM HeaaeKBaTHOCTbK) HX (J)OTOCHHTeTHHeCKHX OpraHOB (oCeBbIX y OaHO^OJIbHblX H 
jiaTepajibHbix y ziByziojibHbix) (raMajiew, 2002). TxaHH, BbiCTynaiomHe b pojiH nyjioB HacbimeHHa h (JiopMHpoBaHHa 
(})ji03MHoro noTOKa, aeTepMHHHpyiomero pocT, He Moryr 6biTb oaHHaKOBbiMH y oaHOziojibHbix h aByzioJibHbix 
pacreHHH no TeM >xe npHHHHaM: y oaHoaojibHbix sto oSKJiaAKa nyHKOB, no cyTH h no (JjopMe oceBaa napeHXHMa, 
y aByaojibHbix — rySnaTaa, TnnnHHo ancTOBaa napeHXHMa (raManeii, ycTHoe cooOmeHHe). 
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OTCIOfla BHflHO He TOJIbKO npHMOe, HO H KOCBeHHOe BJIHHHHe yCJIOBHH nOHBeHHOrO 
BoaocHaOxceHHa Ha (|)opMHpoBaHHe aec})HUHTa BOflHoro HacbimeHHH, onocpeaoBaHHoe 
aHaTOMHHecKOH CTpyKTypoft jiHCTbeB. Pa3BHTHe BOMHoro ,ae(|)HUHTa Ha rpaaneHTe Baaxc- 
hocth noHBbi, no-BH^HMOMy, aBaaeTca 3epKajibHbiM OTpaxceHneM npouecca HacbimeHHa. 
,Ecjih nyjiaMH HacbimeHHa ouHoaoabHbix paereHHH aBaaioTca kjictkh napeHXHMHOH 
oGicnauKH nynKOB, a uByaoabHbix — ryOnaTaa napeHXHMa, to h noTepn boum npn 
(J)OpMHpOBaHHH BOUHOrO ue(|)HUHTa UOHXCHbl npOHCXOUHTb npeHMymeCTBCHHO H3 3THX 
TKaHen. B pa3Hbix nacTax rpaaneHTa BaaxcHOCTH noHBbi moxcho HaOaiouaTb pa3Hoe 
cooTHomeHHe TKaHeft Me30(J)Hjma h cootbctctbchho pa3Hoe pa3BHTHe TxaHen, BbicTy- 
naiomHx b poan ocmothhcckh aKTHBHbix nyjioB HacbimeHHa bouoh. 3to co3aaeT 
onpeaeaeHHbie npeanocbuncn ana (JjopMHpoBaHHH BoaHoro ae(|)HUHTa. Ecjih sth npea- 

nOCblJIKH HaXOMHTCH B COOTBeTCTBHH C yCJlOBHHMH yBHaXCHeHHa SKOTOnOB, TO OHH 6yayT 
peajiH30BaHbi. T. e. nepBHHHbiM (|)aKTopoM ana (J)opMHpoBaHHa BoaHoro aecjDHUHTa hb- 
aaeTca, cyan no BceMy, aHaTOMnnecKoe CTpoeHHe Me30(|)Hnna, KOTopoe onocpeayeT 
B03aencTBHe ycaoBHH yBaaxcHeHna sxoTonoB Ha stot npouecc BoaHoro pexcnMa pac¬ 
TeHHH. B to xce BpeMa b KpaiiHe apnaHbix MecTOoGnTaHnax pa3BHTHe BoaHoro aec|)H- 
UHTa moxcct naTH Kax naBHHOo6pa3HbiH npouecc bo Bcex TKaHax ancTbeB h raaBHbiM 
(JjaKTopoM 3Toro npouecca aoaxcHbi 6biTb ycaoBna HeaocTaTOHHoro noHBeHHoro Boao- 
CHaOxceHna. 


Bbieoabi 

CTaTHCTHnecKHH aHajiH3 ae(|)HUHTa BoaHoro HacbimeHHa Ha rpaaneHTe BaaxcHOCTH 
noHBbi noKa3aji caeayioiuee. 

1. Becb MaccHB HcxoaHbix aaHHbix aec})HUHTa BoaHoro HacbimeHHa HMeeT cpeaHee 
3HaneHHe x= 17.8 %. TnnnHHbie 3HaneHna ae(|)HUHTa BoaHoro HacbimeHHa TpaBaHHCTbix 
pacTeHHH Ha rpaaneHTe BaaxcHOCTH noHBbi He npeBbimaiOT 30 %. 

2. HanOoaee 3aMeTHbie pa3HHHHa no cpeaHHM 3HaneHnaM ae(|)HUHTa BoaHoro Hacbi¬ 
meHHa BbiaBaeHbi Mexcay BnaaMH oaHoaoabHbix h aByaoabHbix pacTeHHH. CooTBeTCTByio- 
mne cpeaHHe 3HaneHna 3Toro npH3Haxa paBHbi 15.0 h 21.4 %. 

3. CpeaHne ypoBHH aec|)HUHTa BoaHoro HacbimeHHa TecHO CBa3aHbi c BaaxcHOCTbio 
noHBbi h B03ayxa. HanGoaee othct^hbo 3th cbh3h npoaBaaiOTca b cyxon nacTH rpaaneHTa 
BnaxcHOCTH noHBbi c 3anacaMH BaarH MeHee 50 mm h b ycaoBnax c noHnxceHHon (MeHee 
40—50 %) oTHOcHTeabHon BaaxcHOCTbio B03ayxa. 

4. OaHoaoabHbie h asyaoabHbie pacTeHna 3aMeTHO pa3HHHaioTca no CBoen peaxunn 
Ha H3MeHeHne ycaoBHH yBaaxcHeHna sxoTonoB, hto, BepoaTHO, CBa3aHO c pa3Hon (JiopMofi 
pocTa (HHTepKajiapHon y oaHoaoabHbix h annxaabHon y aByaoabHbix). CpeaHeBHaoBbie 
BeanHHHbi Hacbiiuaioiuero coaepxcaHHa Boaw y BHaoB oaHoaoabHbix npaxTnnecxn He 
3aBHcaT ot BaaxcHocTH noHBbi h B03ayxa. B to xce BpeMa Hacbiiuaiomee coaepxcaHne Boabi 
y asyaoabHbix pacTeHHH aocTaTOHHO TecHO CBa3aHO c sthmh (|)aKTopaMH cpeaw. 

5. JXna BHaoB oaHoaoabHbix pacTeHHH BbiaBaeHa aocTaTOHHO TecHaa xoppenauna 
Mexcay napuHaabHbiM o6i)eMOM snnaepMbi h HacbiiuaiomHM coaepxcaHHeM Boaw. 3Ta cBa3b 
noxa3biBaeT, hto y BHaoB c HeOoabuiHM napunajibHbiM oG^cmom snnaepMbi HaOaioaaioTca 
HanOoaee BbicoKHe 3HaneHna Hacbiiuaioiuero coaepxcaHHa Boabi, h HaoOopoT. Y BHaoB 
aByaoabHbix pacTeHHH napunajibHbin oO^eM snnaepMbi He CBa3aH c HacbimaioiUHM 
coaepxcaHHeM Boabi. 3to moxcct cBnaeTeabCTBOBaTb o tom, hto snnaepMaaaa stoh rpynnbi 
pacTeHHH He 6biaa ochobhmm (|)aKTopoM, orpaHHHHBaioiuHM an(|)(|)y3HK) Boaw b ancTba. 

6. JXna oaHoaonbHbix pacTeHHH oOHapyxceHa noaoxcHTeabHaa cBa3b Mexcay napunaab- 
hmm o6i>eMOM napeHXHMHOH o6xaaaKH nynxoB h HacbiiuaioiunM coaepxcaHHeM Boabi. flaa 
aByaoabHbix pacTeHHH xapaxTepHo Haanane aocTaTOHHO TecHOH noaoxcHTeabHoil cBa3H 
Mexcay napunaabHbiM o6i>eMOM ryOnaTon napeHXHMbi h sthm noxa3aTeaeM BoaHoro 
pexcHMa. 

7. CaeaaHbi npeanoaoxceHHa: a) ancTba pacTeHHH Moryr BocnoaHaTb HeaocTaTOK Boaw 
3a cneT ee noraoiueHHa He Toabxo H3 noHBbi, ho h H3 B03ayxa, hto b HanGoabiuen CTeneHH 
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xapaKTepHO jyia xtByxtonbHbix pacTeHHH; 6) KOJinnecTBeHHbie pa3JiHHna no cpejiHHM 
BeJIHHHHaM Aec})HUHTa BOAHOrO HaebimeHHa Mexc^y OOTOflOJIbHblMH H flByaOJIbHblMH pac- 
TeHHHMH MOiyr 6biTb o6ycjioBjieHbi TeM, mto Bojta b npouecce HacbimeHna nocTynaeT b 
nynbi, KOTopbie 3HaHHTejibHO pa3JiHHaiOTca no cbohm bo3mo^chocthm 3anacaHna: y 
o^HOAOJibHbix pacTeHHH — b napeHXHMHyio oGicjiaaiey nyHKOB, a y xtByjiojibHbix — b 
ry6naTyio napeHXHMy; b) H3MeHeHna b pa3BHTHH napeHXHMHon oGicjiajocn nynxoB h 
rySnaTOH napeHXHMbi conpoBoxc^aiOTca H3MeHeHH5iMH njiOTHOCTH Me30({)HJuia: b jiHCTbax 
c pwxjibiM Me3ocJ)HjiJiOM 3 th TKaHH pa3BHBaiOTca cjia6ee, h Hao6opoT, HanGojibiuee 
pa3BHTne ohh nojiynaiOT b JincTbax c 6ojiee rhothoh TKaHeBon CTpyKTypon; r) nocKOJibxy 
CTeneHb cKJiepoMop(|)HOCTH JincTbeB oneHb tccho cBa3aHa c BJiaxcHOCTbio noMBbi, 0Ha 
OKa3biBaeT He TOJibKO npaMoe, ho h kocbchhoc bjihahhc Ha cJiopMHpoBaHHe aecjiHUHTa 
BO^Horo HacbimeHHH, onocpe^OBaHHoe aHaTOMnnecKOH CTpyKTypon JincTbeB. 
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. SUMMARY 

The analysis of water saturation deficit (WSD) of 56 herbaceous plants species from 14 
communities growing on a wide gradient of soil moisture is carried out. The regularities of changing 
WSD on this gradient in'monocotyledons and dicotyledons are shown. The whole array of WSD 
data has average value 17.8 %. The typical values (upper decile) of WSD of herbaceous plants on 
a soil moisture gradient do not exceed 30 %. The most noticeable distinctions in average values of 
WSD are detected between monocotyledonous and dicotyledonous species. The average values are 
J5.0 and 21.4 % respectively. The average levels of WSD correlate with soil and air humidity. These 
correlations are the most distinct in a dry part of the soil moisture gradient with stores of moisture 
under 50 mm and in conditions of reduced relative air humidity. Monocotyledons and dicotyledons 
noticeably differ in their response on changing conditions of the ecotope humidification. The 
species-average values of the saturating water content (SWC) in monocotyledons practically do not 
depend on the soil and air humidity. Otherwise, SWC in dicotyledons correlates to these 
environmental factors. The correlation between the epidermis partial volume and SWC is revealed 
for monocotyledonous plants. Species with a small partial volume of the epidermis show the highest 
values of SWC and vice versa. The epidermis partial volume in dicotyledonous plants does not 
correlate with SWC. It can testify that the epidermis is not a major factor bounding a diffusion of 
water into leaves for this group of plants. A positive correlation between partial volume of the bundle 
sheath and SWC is found for monocotyledons, while for dicotyledons a positive correlation between 
partial volume of the spongy parenchyma and SWC is found. The suppositions are made: a) plant 
leaves (especially leaves of dicotyledons) can compensate the water deficiency by water vapor 
absorption from the air, not only from the soil; b) the quantitative distinctions in the average WSD 
values between monocotyledons and dicotyledons can be stipulated by the fact that in the former 
case the water diffuses in the bundle sheath during saturation, and in the latter in the spongy 
parenchyma; c) modifications in development of the bundle sheath and the spongy parenchyma are 
accompanied by modifications of a mesophyll density: in leaves with friable mesophyll these tissues 
are less developed, and on the contrary, more developed in leaves with denser cell packaging; d) since 
the leaf density closely correlates with the soil moisture, it has both direct and indirect impact to 
formation of WSD, the latter by means of the leaf anatomical structure. 
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ripoBeAeHO cpaBHHTejibHoe HCCJienoBaHHe CTpyKTypbi kjictok Me30({)HJuia 3HMHe3ejieHoro jiHCTa Muscari 
tubergenianum b <j)eBpajie bo BpeMH orrenejiH (0 °C) h npH nocnenyiomeM chhjkchhh TeMnepaTypbi no -10 °C. 
noKa3aHO, mto H3MeHeHHa b cTpyKType KJieTOK b nepByio onepenb 3aTparHBaioT anepHbiH annapaT, njiacTHnoM h 
xoHflpuoM. 06i>eM anpa yMeHbiuaeTca, H3MeH5noTca ero (J)opMa h CTpyKTypa. YBejiHHHBaeTca o6i>eM xjioponjiacTOB 
3a c^eT pa36yxaHHa cTpoMbi. THJiaKonnHaH CHCTeMa ocTaeTca 6e3 H3MeHeHHH. Pa3Mepbi mhtoxoh,hphh B03pac- 
TaioT, njioma^b noBepxHocTH hx BHyTpeHHHx MeMOpaH 3HaHHTejibHO cHiDKaeTca, MaTpuKC npocBeTjiaeTca. 
HaOjnoaaeMbie cTpyKTypHbie nepecTpoiiKH, BepoaTHee Bcero, cBjnaHbi c ocMOTHHecKHMH H3MeHeHnaMn npn 
nepepacnpeAejieHHH Bonbi b TKaHH h MoryT paccMaTpHBaTbca xax aaanTHBHbiu otbct Ha pe3Koe cHHxceHHe 
TeMnepaTypbi. 

KniOHeBbie cnoBa: Muscari tubergenianum , jihct, yjibTpacTpyicrypa Me30(})Hjijia, 3HMHHe KOJie^aHHa 
TeMnepaTypbi, Mop^OMeTpna. 

OflHOH H3 OCHOBHbIX npHHHH rn6eJIH KJieTKH npH HH3KHX TeMnepaTypaX HBJIHeTCH 

BHyTpHKJieTOHHoe o6pa30BaHwe jibxta (Levitt, 1980). BbiBoxt bohm b mokkjicthhkh h 
yMeHbiueHHe cojtepxcaHHH h/hjih nepepacnpejtejieHHe cboGootoh bohm b KjieTKe paccMaT- 
pHBaeTCH B pnxty 3aiItHTHbIX MeXaHH3MOB yCTOHHHBOCTH K HH3KHM TCMnepaTypaM. OxtHaKO 
npn 3 tom B03HHKaeT apyraa onacHocxb — xterH^paTaitHH npoTonjiacTa, Bbi3biBaeMaa 
POCTOM MeXKJieTOHHbIX KpHCTaJIJIOB Jlbfla, BOflHblH nOTCHUHaJI KOTOpbIX HHXCe, HeM 

xchakoh Boxibi b KjieTKe (Kaye et al., 1998; Kjihmob, 2001; Pearce, 2001). Y ycTOHHHBbix 
pacTeHHH BbipaOoTanacb cnocoOHOCTb H36eraTb o6e3BO>KHBaHHH npoTonjiacra Gjiarojtapa 
HaKoruieHHK) BemecTB-KpHonpoTeKTamoB b npoTonjiacTe (Sauter et al., 1996; Palonen, 
1999; Wanner, Junttila, 1999) hjih anonnacTe kjictkh, hto MOUHcjDHUHpyeT npouecc 
jibxioo6pa30BaHHa (Yu, Griffith, 1999). KpoMe Toro, bo BpeMH xojioaoboh aKKjiHMauHH 
npoHcxoA^T CTpyKTypHbie nepecTpoiiKH, no3BOJiHiomHe 6biCTpo nepepacnpeflejiHTb Bony b 
K jieTKe (Sauter et al., 1996; Fujikawa, Takabe, 1996; MHpocjiaBOB, KoTeeBa, 2002). 

Pe3Kwe KOJie6aHHH TeMnepaTyp 3 hmoh conpoBOxcjtaiOTCH ocmothhcckhmh h3mchchhhmh 
B KjieTKe npH 3aMOpa)KHBaHHH BOflbl H TaHHHH JIbXia B MeXCKJieTHHKaX, HTO HaCTO npHBOMHT 
k noBpexcaeHHK) kjictohhoh CTpyKTypbi (CaMbirHH, 1997). Bo BpeMH OTTenejieH b 3HMHee 
BpeMH MOxceT npoHexoflHTb ^eaKKJiHMauHa (nacTHHHaH noTepa yCTOHHHBOCTH k hh3khm 
T eMnepaTypaM) (Levitt, 1980; Schaberg et al., 1996). IlpoHCXoxtHmHe npn stom 4)h3hojio- 
rHHecKne (Schaberg et al., 1996) h CTpyKTypHbie (Pearce, McDonald, 1977) H 3 MeHeHHH 
HccjiexiOBajiHCb b MOjtejibHbix 3KcnepHMeHTax. B ecTecTBeHHbix ycjiOBHHx oOpaTHMbie H3Me- 
HeHHa CTpyKTypbi kjictok bo BpeMH orreneneH, HacKOJibKO HaM h3bcctho, He H3ynajiHCb. 
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Uejibio flaHHoro nccjieuoBaHHH HBHJiocb cpaBHHTejibHoe H3yneHne CTpyKTypbi xjieTox 
Me30c|)HJijia 3HMHe3ejieHoro JiHCTa Muscari tubergenianum bo BpeMH orrenejiH h nocne- 
ayiomero cHnxceHHH TeMnepaTypbi. PbyneHne cTpyxTypHO-MeTaOojiHHecxnx nepecTpoex b 
KJ ieTKax pacTeHHH npH pe3KHx n3MeHeHHHX TeMnepaTypbi h hx bjihhhhh Ha BbDKHBaHne 
h 3^opoBbe 3HMHe3eJieHbix pacTeHHH npno6peTaeT oco6yio axTyajibHOCTb b ycjiOBnnx Bee 
B03pacTaiomeH HecTaOnjibHOCTn TeMnepaTyp 3 hmoh, conpoBOxcuaiomencfl yBeunneHneM 
nncjia h npoMOJixcHTejibHocTH 3 hmhhx orrenejien (Schaberg et al., 1996; Kjihmob, 2001). 


MaTepnaji h MemniiKa 

B KanecTBe o6i>exTa nccjieuoBaHna b3ht Muscari tubergenianum (Turrill) I. Hoog. 
3jieKTpoHHO-MHKpocKonHHecKHe (J)HKcauHH 6biJiH npoBeueHbi 10 (})eBpajiH 1999 r. bo 
BpeMa OTTenejin (0 °C) h npn nocJieuyiomeM noHHxceHHH TeMnepaTypbi uo -10 °C 
26 (|)eBpajiH 1999 r. JXna TpaHCMnccnoHHon 3JiexTpoHHon Mnxpocxonnn ynacTxn cpeuHen 
TpeTH 3HMHe3ejieHoro JiHCTa cjjnxcnpoBajin 5 —6 h Ha xojioue b 3 %-m pacTBope rjiyra- 
panbuernua Ha cJ)occ|)aTHOM 6y(|)epe (pH = 7.4); nocT^nxcnpoBajin b 2 %-m pacTBope 
neTbipexoKHCH ocmhh Ha (J)occJ)aTHOM 6yc})epe (pH = 8.0) 10—12 h, o6e3BoxcHBajiH b cepHH 
cnwpTOB h aueTOHe; 3ajiHBajin b CMecb 3noxcnuHbix cmoji ApajmnT-3noH. Cpe3bi koht- 
pacTHpoBajiH ypaHHJiaueTaTOM h unTpaTOM CBHHua 5 — 10 mhh. npocMOTp h ci>eMxa 
MaTepnajia Bejincb Ha 3JiexTpoHHOM Mnxpocxone Hitachi 600. 

npn MopcjDOMeTpnpoBaHHH ncnonb 30 BajiH chhmkh (no 20 iht.) nonepeHHbix cpe 30 B 
mieTOK 1-ro cyOsnnuepMajibHoro cjioh Me 30 (J)Hnjia JiHCTa h no 30—40 nonepeHHbix cpe 30 B 
xnoponjiacTOB h mhtoxohuphh. Unomaun h jinHenHbie pa 3 Mepbi KJieTOK h KJieTOHHbix 
KOMOOHeHTOB onpeuejiajin c ncnojib 30 BaHneM xoMnbiOTepHon nporpaMMbi aHajiH 3 a H 30 - 
OpaxceHHH ImageTool. napunajibHbie o 6 i>eMbi KOMnoHeHTOB xjieTxn Bbinncjiajin xax 
OTHOineHHe njiomauen KOMnoHeHTOB k njioiuaun uejioii KjieTKH. napunajibHbie o 6 i>eMbi 
CTpyKTyp h bix KOMnoHQHTOB xjioponjiacTOB onpeuejiajin mctouom ceTOK cjiynanHoro inara; 
aOconioTHbie 3 HaneHna nnomauen sthx CTpyxTypHbix sjieMeHTOB Bbinncjiajin xax npon 3 - 
BeueHne nx napunajibHoro o 6 i>eMa Ha njioiuaub xnoponjiacTa. IloucHHTbiBajiH hhcjio 
njiacTHu n mhtoxohuphh Ha cpe 3 e xjieTxn, a Taxxce njiomaub noBepxHOCTH KpncT Ha 
.eunHHuy o 6 T>eMa mhtoxohuphh. IlojiyHeHHbie uaHHbie aHajiH 3 npoBajin c Hcnonb 30 BaHneM 
Microsoft Excel 7.0. flocTOBepHOCTb pa 3 JMHnn oueHHBajiacb no r-xpnTepnio C/rbioueHTa 
UJIB 5 %-TO ypOBHH 3 HaHHMOCTH. 


Pe3yjii>TaTi>i h oScyamemie 

KjieTKa Me30(|)Hjuia M. tubergenianum b (|)eBpajie bo BpeMH xpaTxoBpeMeHHon orre- 
nejin HMeeT KpynHyio ueHTpajibHyio Baxyonb. XjioponjiacTbi c xopoino pa3BHTon rpaHajib- 
HOH THJiaKOHUHOH CHCTeMOH (Ta6jl. II, a) H MHTOXOHUpnn C BbICOKHM 3HaneHneM njiomaun 
noBepxHOCTH xpncT (Ta6n. II, e \ cm. Taxxce TaGjinuy) pacnojiaraioTca b npncTeHHOM cjioe 
UHTonjia3Mbi (Ta6ji. I, a). Hapany c uncTepHaMn rpaHyjiapHoro 3Huonjia3MaTHHecxoro 
peTHKynyMa (3P) b unT030Jie Ha6jnouaiOTC5i sjieMeHTbi Be3HxynnpHoro arpaHyjiapHoro 3P 
(A3P). 

Ilpn noHnxceHHH TeMnepaTypbi uo -10 °C napunajibHbin o6i>eM ueHTpajibHon Ba- 
Kyojin uocTOBepHo He H3MeHHeTca; b unT030Jie HaOjnouaiOTCH MHoroHHCJieHHbie xpyn- 
Hbie Be3HKyjibi, KOTopbie Moryr npeucTaBJiHTb co6on xax Menxne Baxyojin, Tax n 
pacmnpeHHbie 3JieMeHTbi Be3nxyjiapHoro A3P. CTpyxTypa $mpa npeTepneBaeT 3Hann- 
TejibHbie H3MeHeHHH. 06i>eM aupa CHnxcaeTca b 2 pa3a, b pe3yjibTaTe Hero oho npn- 
oOpeTaeT cjioxcHyio xoH^nrypaunio. XpoMaTHH n Hyxjieonjia3Ma ynnoTHHioTCH (cm. 
TaOnnuy; Ta6n. I, e , a). 

Hhcjio ochobhmx xjieTOHHbix opraHejui xjioponjiacTOB n mhtoxohuphh b nepecneTe Ha 
100 mxm 2 rijiomaun cpe3a xjieTxn n unTonjia3Mbi npaxTnnecxn He MeHHeTCH. OuHaxo nx 
njioiuajjH uocTOBepHO yBeji hhhB aiOTCH (cm. TaOjinuy). 
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KojiHHecTBeHHbie napaMeTpbi CTpyKTypHbix komitohchtob kjictok Me3o<j)HJiJia 3MMHe3ejieHoro jiHCTa Muscari tubergenianum 

npH pa3Hbix TeMnepaTypax B03^yxa (0 °C h -10 °C) 


Jlaia 

FlapuHajibHbie oSbeMbi CTpyKTypHbix KOMnoHemoB KJieTKH, % 

Iljiomaab 

cpe3a 

KJieTKH, MKM 2 

rijiomajib 
cpe3a Jiapa, 

MKM 2 

Hhcjio 

MHTOXOHJipMH 

Ha 

100 MKM 2 
ruiomaan 

cpe3a KJieTKH 

Hhcjio 

MHTOXOHApHH 

Ha 

100 MKM 2 
imomaan 
cpe3a 

UHToruia3Mbi 

FL/iomaub 

cpe3a 

MHTOXOHUpHH, 

MKM 2 

BaKyoan 

aupa 

XJIOpOIUiaCTOB 

MHTOXOHflpHH 

UHT030JIA 

10 4>eBpajm (0 °C) 

26 4>eBpajm (—10°C) 

43.16 ±2.98 

41.90 ±1.99 

4.99 ± 1.15 

2.41 ±0.54 

25.35+ 1.78 

33.31 ±2.66 

1.48 ±0.13 

1.73 ±0.17 

27.67 ±1.70 

17.56 ±2.33 

1158.1 +20.3 

1063.8+ 19.2 

79.41 ±4.85 

50.56 ±4.87 

2.43 ±0.14 

2.24 ±0.18 

4.77 ± 0.52 

4.16 ±0.31 

0.62 ± 0.04 

0.77 ± 0.04 


IIpodoADfceHue madnui^bi 



rijiomaab 

noBepxHo- 

CTH KpHCT 

Ha eflHHHuy 
oOteMa 

MHTOXOHapHH, 

mkm 2 /mkm 3 

Hhcjio 

XJIOpOIUiaCTOB 

Hhcjio 

xjioponjiacTOB 

Iljiomaab 

XJIOpOIUiaCTOB, 

MKM 2 

FlapuHajibHbie oObeMbi CTpyKTypHbix 
KOMflOHeHTOB XJIOpOIIJiaCTOB, % 

njiomajiH cpe3a CTpyKTypHbix 

KOMflOHeHTOB XjioponjiacTOB, MKM 2 

,3, aTa 

Ha 

100 MKM 2 
ruiomauM 
cpe3a KJieTKH 

Ha 

100 MKM 2 
ruiomaan 
UHTonjia3Mbi 

CTpOMbI 

THJI3KOHHOB 

ruiacTorjioOyji 

CTpOMbI 

THJiaKOHJlOB 

iuiacTorjioOyji 

10 4>eBpajifl (0 °C) 

34.40 ± 2.83 

2.16 ±0.14 

4.16 ±0.22 

12.33 ±0.70 

54.10 ±0.97 

39.61 ± 1.25 

6.29 ± 1.29 

6.67 ±0.12 

4.88 ±0.15 

0.78 ±0.16 

26 4>eBpajiH (-10 °C) 

10.17 ± 1.14 

2.03 ±0.13 

3.67 ±0.17 

16.83 ±0.92 

69.77 ± 2.25 

23.99 ±2.15 

6.24 ±0.46 

11.74 ±0.38 

4.04 ±0.36 

1.05 ±0.08 



06T>eM xjioponjiacTOB yBenHHHBaeTca 3a cneT pa36yxaHHa CTpoMbi. Ee o6i>eM B03pac- 
TaeT b 1.8 pa3a no cpaBHeHHio c o6i>eMOM CTpoMbi xjioponjiacTa bo BpeMa orrenejiH (cm. 
Ta6nnuy). OopMa xjioponjiacTOB H3MeHaeTca 3a cneT o6pa30BaHHa bmpoctob h HHBanma- 
Uhh oGojiohkh. CTpyKTypa h npocTpaHCTBeHHoe pacnojioaceHne ajieMeHTOB THjiaKOHAHOH 
cncTeMbi ocTaeTCB npaKTHHecKH 6e3 H3MeHeHHH (Ta6ji. II, a , 6). 

Ilpn noHH^ceHHH TeMnepaTypbi c 0 °C ao -10 °C MaipnKC mhtoxohaphh npocBeTJia- 
eTca; hx KpncTbi ynjiomaioTca (Ta6ji. II, e , z). EljiomaAb noBepxHOCTH KpncT Ha eAHHHuy 
oOreMa mhtoxohaphh cHHacaeTca b 3 pa3a (cm. TaOjmuy; Ta6ji. II, <?, z). 

UHT030Jib npn -10 °C ynnoTHaeTca, ero napunajibHbiH o6i>eM yMeHbiuaeTca, hto 
o6T>flCHiieT HeH3MeHHOCTb 3HaHCHHB o6l>eMa UHTOnJia3MbI npn 3HaHHTeJIbHOM yBeJIHHeHHH 
o6i>eMOB xjioponjiacTOB h mhtoxohaphh. 

flaHHoe HCCjieAOBaHne npOBe^eHO Ha pacTeHHax, npomeAiunx CTaAHio xojioaoboh 
aKKJiHMauHH oceHbio. Bo BpeMa 3Toro npouecca nponcxoAHT peopraHH3auna CTpyKTypw 
KJieTOK, KOTopaa HenocpeACTBeHHo cBa3aHa c noBbiineHHeM Mopo3oycTOHHHBOCTH pacTe- 
hhb (Pomeroy, Siminovitch, 1971; MnpocjiaBOB, KoTeeBa, 2002). H3 bcctho, hto ypoBeHb 
M0p030yCT0HHHB0CTH 3aKajieHHbIX paCTCHHH MOXCCT H3MeHBTbCB npH 3HaHHTCJlbHbIX KO- 
jieOanHax TeMnepaTyp 3 hmoh h ocoGchho paHHen bcchoh (Levitt, 1980; Schaberg et al., 
1996). HacTHHHaa noTepa ycTOHHHBocTH bo BpeMB orrenejiH cymecTBeHHO noBbimaeT pncx 
noBpe^eHHB pacTeHHa ot Mopo3a, ecjin orrenenb cMeHaeTca pe3KHM CHHaceHHeM 
TeMnepaTypbi. Ilpn 3tom hcoGxoahmo OTMeTHTb tot c|)aKT, hto Aaace npn HeOojibmnx 
OTpnuaTenbHbix TeMnepaTypax B03o6HOBjiaeTca $0T0CHHTe3 n B03pacTaeT HHTeHCHBHOCTb 
AbixaHwa (Ames, Tepper, 1978; Schaberg et al., 1996). B HacToameM HccjieAOBaHHH 
BbiHBjieHo, hto CTpyKTypa 3aKajieHHbix pacTeHHH Taxace npeTepneBaeT H3MeHeHHa b 
pa3Hbix TeMnepaTypHbix ycnoBHax 3HMOH. 

IIoKa3aHO, hto npn noHHaceHHH TeMnepaTypbi nocjie orrenejiH H3MeHeHHa b CTpyxType 
KJieTOK Me30(|)HJijia jincTa MycKapn b nepByio onepe^b 3aTparnBaiOT aAepHbin annapaT n 
ocHOBHbie UHTonjia3MaTHHecKne opraHejuibi (xnoponjiacTbi h mhtoxohaphh). 

M3MeHeHHH oGreMA BaKyonn He BbiaBjieHO, xoTa HaGmoAaeTca HecKOJibKO Gojibinaa ee 
Be3HKyjiHUH5i npn 6ojiee hh3khx TeMnepaTypax. Xopomo h3bcctho, hto npn achctbhh 
HH3KHX TeMnepaTyp nponcxoAaT yMeHbmeHne o6i>eMa h cjjparMeHTaitHa Baxyonn. 3to 
CBB3aHO CO CHHaceHHeM CO^epXCaHHB BOAbI B KJieTKe BO BpeMa XOJIOAOBOTO 3aK3JIHBaHHB 

(Pomeroy, Siminovitch, 1971; HoBHUKaa, 1985; Wisniewski, Ashworth, 1986). Moxcho 
npexinojioxcHTb, hto BCjieACTBHe oceHHero xonoAOBoro 3aKajiHBaHHa Becb 3 hmhhh nepHOA, 
Aaace npn pe3Knx KOJie6aHHax TeMnepaTyp, o6i>eM ueHTpajibHOH BaKyojin KJieTOK Me30- 
c})HJuia JincTa Mycxapn He MeHaeTca. BMecTe c TeM HeKOTopbix pacTeHHH, b hbcthocth 
apaOnjioncHca, cjjparMeHTauHa h 3HaHHTejibHoe cunaceHHe o6T»eMa BaKyojien He aBJiaiOTca 
HeoGxo^HMbiM ycjioBneM fljia pa3BHTHa ycTOHHHBocTH (Ristic, Ashworth, 1993). 

Ilpn CHHxceHHH TeMnepaTypbi B03Ayxa nocne orrenejiH HaGniOAaeTca yMeHbmeHne 
oOreMa aApa, H3MeHeHne ero c|)opMbi h ynjiOTHeHne xpoMaTHHa h HyKJieonjia3Mbi. 
rioAoOHbie H3MeHeHna 6buin OTMeneHbi npn H3yneHHH achctbhb Taxoro CTpecc-(J)aKTopa, 
Kax o6e3BO}KHBaHHe (Crevecoeur et al., 1976). CjieAOBaTejibHO, Taxaa CTpyxTypHaa 
peaxuna aApa He aBJiaeTca npaMbiM otbctom Ha AencTBHe hh3khx TeMnepaTyp, a MoaceT 
cBHAeTejibCTBOBaTb o AernApaTauHH npoTonjiacTa. IIoBpexc^eHna CTpyKTypbi a^pa npn 
pe3KOM H3MeHeHHH TeMnepaTyp ot OTpnuaTejibHbix ao KOMHaTHbix Taxace paccMaTpnBa- 
lOTca xax BTopHHHbie, Bbi3BaHHbie H3MeHeHneM ocMOTHHecKoro cocToaHHa KJieTOK (Pearce, 
McDonald, 1977). 

Ha6moAaeMoe yBennHeHne pa3MepoB xAoponnacTOB b KJieTKax Me30(J)HJLiia npn noHH- 
aceHHH TeMnepaTypbi nponcxoAHT, cxopee Bcero, 3a cneT pa36yxaHHa CTpoMbi. Ilpn 3tom 
oOonoHKa opraHejm o6pa3yeT BbipocTbi h HHBarnHauHH. IloAoGHbie H3MeHeHHa CTpyKTypbi 
xnoponnacTOB npn HH3KOTeMnepaTypHbix B03AeHCTBnax HaOmoAajincb mhothmh aBTopaMH 
(Senser et al., 1975; HoBHUKaa, 1984; Senser, Beck, 1984). YseAHHeHne oOreMa CTpoMbi 
bo BpeMa xonoAOBoro 3aKaAHBaHna cnocoOcTByeT yAepacaHHio onpeAeneHHoro KOAHHecTBa 
BOAbi b CBa3aiiHOM cocToaHHH (HoBHUKaa, 1985). B 3toh cBa3H npeACTaBnaiOT HHTepec 
AaHHbie 06 aKKyMynauHH b cTpoMe onpeAenenHbix rnApo(J)HAbHbix nonnnenTHAOB, KOTopaa 
nonoacHTenbHO xoppejinpyeT c noBbimeHneM Mopo3oycTOHHHBOCTH (Artus et al., 1996; 
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Steponkus et al., 1998). TaKHM o6pa30M, HaOnxmaeMoe HaMH pa36yxaHHe CTpoMbi 
xjiopormacTOB moxcho paccMaTpHBaTb xax 3amnTHyio peaKUHio xjieTxn, a He pe 3 ynbTaT ee 
xojioflOBoro noBpeagjeHHa. AHanH3 nojiyneHHbix aaHHbix h JiHTepaTypHbix hctohhhkob 
n03B0JIHeT npeflriOJlOXCHTb, HTO B03M0XCH0e B0306H0BJieHHe (})OTOCHHTe3a BO BpeMfl OTTe- 

nejiH (Ames, Tepper, 1978; Schaberg et al., 1996) conpOBoagjaeTca CHnaceHneM o6i>eMa 
XHoponjiacTOB. 

YBejiHHeHHe pa3MepOB mhtoxohjiphh npw chhxcchhh TeMnepaTypbi Taxace npowc- 
xo^ht 3a cneT pa36yxaHna MaTpHKca. CncTeMa kphct 3HanHTejibH0 peayunpyeTca. 
Pa36yxaHHe mhtoxoh^phh, npocBeTjieHHe MaTpnxca h MeHee pa3BHTaa CHCTeMa KpHCT 
npH noHHxceHHH TeMnepaTypbi paHee 6 bum onncaHbi b 3hmhhh nepnoxi b sxcnepn- 
MeHTajibHbix ycnoBHHx (Pomeroy, Siminovitch, 1971; Pearce, McDonald, 1977; Eana- 
rypoBa h ap., 1983; Pihakaski, 1986). flecTpyxima BHyrpeHHHx MeM 6 paH mhtoxohmphh 
Ha 6 jno,aajiacb Taxace h npn zyiHTejibHOM boahom CTpecce (Utrillas, Alegre, 1997). 
OflHaico yMeHbmeHne npoTaaceHHocTH MeM 6 paH KpncT He Bcer^a 03HanaeT CHnaceHne 
aKTHBHOCTH MHTOxoH^pHH. Tax, TeMHOBoe flbixaHne Diapensia OTHOCHTejibHo nocTO- 
sihho Ha npoTHxceHHH ro^HHHoro unxjia, 3a HCKjnoneHHeM cjia 6 oro yMeHbnieHHa BecHOH. 
npn 3Tom o 6 maa njiomaflb noBepxHOCTH MeM 6 paH mhtoxoh^phh 6 bma MaxcHMajibHa 
jieTOM h MHHHMajibHa 3hmoh h BecHOH. Bo3moxcho, hto no;mepacaHHe flbIXaHHa npH 
HH3KHX TeMnepaTypax ocymecTBJiajiocb 3a cneT yBejinneHna hhcjichhocth mhtoxohmphh 
(Pihakaski, 1986). IlpojiHcJ)epauHa mhtoxohmphh npn noaroTOBxe k 3HMe h cHnaceHHe 
hx HHCjia BecHOH 6 biHH OTMeneHbi njm uenoro pajja oG^ktob (KoTeeBa, 2002; Mh- 
pocjiaBOB, KoTeeBa, 2002). ComacHo HamnM aaHHbiM, HncjieHHocTb mhtoxoh^phh He 
H 3 MeHHeTCH npn TeMnepaTypHbix c^jiyKTyaunax Ha npoTaaceHHH 3HMHero nepno^a. Hh- 
TeHCH(|)HKauHH jjbixaHHa bo BpeMH orrenejiH (Schaberg et al., 1996), no-BnxniMOMy, 
H^eT 3a cneT yBejiHHeHHa npoTaaceHHocTH cncTeMbi KpHCT. OflHaxo npn CHHaceHHH 
TeMnepaTypbi BHOBb HaOjnoaaiOTca CBOHCTBeHHbie 3HMHeMy BpeMeHH npH3Haxn — pa3- 
6 yxaHne MaTpnxca h peflyxuna KpncT. 

TaKHM o6pa30M, nocne npoxoac^eHna pacTeHnaMH A/, tubergenianum xono^OBoro 
3 aKajiHBaHHa oceHbio TeMnepaTypHbie xojieOaHna Ha npoTaaceHHH 3HMbi He conpoBoac- 
AaiOTca H 3 MeHeHneM oO^eMa BaxyoJiapHoro annapaTa KJieTOK Me30(|)HJUia, hhcjichhocth 
opraHejui h CTpyKTypbi THJiaKOHxmon cncTeMbi xjioponjiacTOB. H3MeHeHna 3aTparnBaioT 
CTeneHb Be 3 HxynauHH BaKyojin, a Taxace pa3Mepbi opraHejui: npn noHHaceHHH TeMne¬ 
paTypbi nocjie orrenejiH yMeHbmaeTca oGreM ajjpa h yBejiHHHBaiOTca oOreMbi xji&po- 
njiaCTOB H MHTOXOHflpHH. 3tH H3MeHeHHa, nO-BHMHMOMy, CBa3aHbI C OCMOTHHeCKHMH 
npoueccaMH, nponcxojiamHMH npH nepepacnpeaejieHHH cboGo^hoh Bojjbi b xjieTxe. 
Pa 3 JiHHHa Taxace h CTeneHb pa3BHTna cncTeMbi KpncT mhtoxoh^phh npn TeMnepaTyp¬ 
Hbix mneOaHHax 3hmoh. 

flOBOJIbHO Tpy^HO 0flH03HaHH0 CyflHTb 06 ajjanTHBHOCTH BbiaBJieHHbIX CTpyKTypHbIX 
H 3 MeHeHHH. C OflHOH CTOpOHbl, Cy^a no JIHTepaTypHbIM HCTOHHHKaM, HMeiOTCa npH3HaKH 
nepBon, oOpaTHMon CTa^HH noBpeac^eHna — sto pa 36 yxaHHe opraHejui (Pearce, McDo¬ 
nald, 1977; Ishikawa, 1996). Ho, c apyron CTOpOHbl, Te ace npH3HaKH cHHTaiOTca 
oObiHHbiMH npn xonoflOBOM 3 aKajiHBaHHH (Senser et al., 1975; HoBnuxaa, 1984). KpoMe 
Toro, Bee HccjieAOBaHHbie pacTeHHa MycKapn BbiacnjiH h HopMajibHO BereTHpoBann BecHOH. 
3to aaeT HeKOTopbie ocHOBaHHa nojiaraTb, hto onncaHHbie CTpyKTypHbie nepecTponxH 
Moryr paccMaTpnBaTbca KaK a^anTHBHbin otbct Ha pe3Koe cHnaceHne TeMnepaTypbi. 
flajibHenmne nccjieaoBaHHa peaxunn pacTeHHii Ha KoneOaHna TeMnepaTyp 3hmoh no3Bo- 
jiaT yTOHHHTb sto npeOTonoaceHHe. 
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SUMMARY 


A comparative study of the mesophyll cell structure of the winter-green leaves of Muscari 
tubergenianum flowering plants was carried out in February during the thaw (0 °C) and the 
subsequent temperature fall down to -10 °C. The structural changes were shown to affect the nuclear 
apparatus, plastidom and chondriom first. The nuclear volume decreases, the shape and structure of 
the nucleus changes. The chloroplast volume increases due to stroma swelling. The chloroplast 
thylakoid system remains unchanged. Mitochondria sizes increase, the surface of the mitochondrial 
inner membranes decreases, the matrix is clarified. The observed structural reorganizations are most 
likely connected with osmotic changes during the water redistribution in the plant tissue and may 
be suggested an adaptive response to drastic temperature fluctuations. 
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*H3HECnOCOBHOCTL HHTAKTHLIX H H30JIHPOBAHHLIX 
CEMflflOJIEft CUCURBITACEAE 1 

S.A.OMAROVA, M. A. MAGOMEDOVA. VIABILITY OF INTACT AND ISOLATED 
COTYLEDONS OF CUCURBITACEAE 

JfarecTaHCKHH rocyaapcTBeHHbiH yHHBepcHTeT, OHOjiorHHecKHH (haicyjibTeT 
367025 MaxaHKana, yji. M. raaxcHeBa, 43 «a» 
nocTymuia 12.02.2002 

H3y*ieHbi npoueccbi MOp<J)oreHe3a h cTapemui HHTaKTHbix h H30jiHp0BaHHbix ceMJwojieii ap6y30B, ubiHb, 
KabanKOB h orypuoB. TIoKa3aHa cneuncJjHKa pocTa, pereHepauHH h cTapeHHa ceMJmojieii y o6t>cktob npn xichctbhh 
cojieBoro CTpecca h pa3JiHHHbix ycjiOBHH ocBemeHHJi. no npoaojixcHTejibHOCTH >kh3hh (FIXC) ceMJwojieii b pjmy 
yObiBaHHH oObeKTbi pacnojiaraiOTCH cjieayioinHM o6pa30M: ap6y3bi —>zu>ihh —> orypubi'—» KaOaHKH, hto 3aBHcejio 
ot 3HaoreHHoii pery^HUHH crapeHHH. JlHcnepcHOHHbiM aHanH30M oueHeH BKjiaa oxaejibHbix cjjaKTopoB b IUK 
H30jiHpoBaHHbix ceMHflOjieii. Mexcay IT>K h npupocTOM ceMHflOJieH cBX3b He BbiHBjieHa. 

KjiioHeBbie cjiOBa: TbiKBeHHbie, ccmhuojih, pocT, pereHepauHH, crapeHue, npoaojixcuTejibHocTb xch3hh, 
COJieyCTOHHHBOCTb. * 

UlHpOKO Hcnonb3yeMoe b Ghojiofhh noHATHe «acH3Hecnoco6HocTb» He HMeeT o^ho- 
3HanHoro onpeaejieHHfl. Hame Bcero noapa3yMeBaiOT cnocoGHOCTb opraHH3Ma noaaepacn- 
BaTb onTHMajibHoe coctohhhc npH B03aencTBHH HeGjiaronpHHTHbix (f)aKTOpOB cpeabi (Kocy- 
JiHHa h ap., 1993; Brahe, 1977). B aMepHKaHCKOH 3HUHKJioneaHH b 3tom ace CMbicjie ynoT- 
peGjiaeTCfl noHHTHe «viability» (Illustrated..., 1987). O peaicijHH pacTeHHH cyaflT TaKace no 
coctoahhio OTaeubHbix opraHOB nocae aencTBHa cTpeccoB. Hnace penb nonaeT o coctoahhh 
HHTaKTHbix h H30JiHpOBaHHbix ceMaaojien HeKOTOpbix TbiKBeHHbix c yneTOM noporoBoro 
ypoBHfl peaKTHBHOCTH hx TKaHen, «KaK cpejjcTBa, oGecneHHBaiomero pa3BHTHe HOpMbi» 
(IUMajibray3eH, 1982 : 328). FbyneHHe noporoBOH peaKTHBHOCTH HHTaKTHbix h H30JiHpo- 
BaHHbix ceMaaoaeH BaacHO He TOjibKO ana oueHKH bo3moxhoh ee Bapnaunn b 3aBHCHMOCTH 
OT HX UeJIOCTHOCTH, HO H BblflCHeHHfl COOTBeTCTByiOUteH peaKIJHH OpraHH3Ma H opraHOB. 

3th Bonpocw Majio H3yneHbi Ha ceMaaojiax, xoth ohh yace npHBjieKajiH BHHMaHHe npH 
aHajiH3e hbjichhh pereHepauHH (KajiauiHHKOB, 1924; Fuja, 1929; CepencKHH, 1933; Xao 
Ulyn, 1959; MnxaHjiOB, 1973), CTapeHHa (Lee, 1950a, b; XoxjioBa, 1977; Kjihhko h ap., 
1978; IIIaKHpOBa h ap., 1982; IOcy(f)OB, HyaHTxacHHr, 1989) h aencTBHa CTpeccoB 
(IOcy(f)OB, MaroMeaoBa, 1998; AjineBa, 2001). Jljisi H3yneHHH npouecca CTapeHHa h30jih- 
poBaHHbie ceMH^ojiH uiHpOKO Hcnojib3yioTCH KaK yaoOHaa Moaeab. OaHaKO ananiocTHKa 
xH3Hecnoco6HOCTH pacTeHHH no hx pereHepaunoHHbiM npoueccaM eme He npOBoanaacb 
(Brahe, 1977). 


1 CTaTbH HarmcaHa Ha ocHOBe aoKjiana b UarecTaHCKOM OTaejieHHH PEO 14 XI 2001 r. 
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MaTepnaji h MeToarata 


06T>eKTaMH Hccjie,aoBaHHa nocjiyxcnjiH KyjibTypHbie TbiKBeHHbie, OTjiHHaiomHeca no 
3KOJiornHecKHM ocoGchhoctbm, BejiHHHHe ceMBH h ceNnmojien: ap6y3 copTa Ootoh 
(Citrullus lanatus Mansf.), flbiHfl copTa Ka3anxa ( Cucumis melo L.), xaGanxn copTa 
rpnGoBCKHH (Cucurbita pepo L.) h orypubi copTa Ahct ( Cucumis sativus L.). CeMflflOJiH 
yKa3aHHbix oGT>exTOB cpaBHHBajin no TeMnaM pocTa, crapeHHfl, npoaojiacHTejibHOCTH 
XCH3HH (rUK), peaKunn Ha ycjiOBna ocBemeHHa n cojieBon cTpecc, flHHaMHxe cojiepxcaHHfl 
xjiopocJ)HJuia. y H30jinp0BaHHbix ceMsmojieH H3yneHa n cnocoGHOCTb k pn3oreHe3y. 

CeMeHa npopamHBajiH b necxe psmaMH. Y npopocTKOB OTpe 3 ajin ceMa^ojin Gjinxce k 
njiacTHHKe, htoGm HcxniOHHTb coxpaHeHne na3yuiHbix nonex. H30JiHp0BaHHbie ceMJiflOJiH 
KyjibTHBHpOBajin b narnxax IleTpH Ha BjiaxcHOH cJ)HjibTpoBajibHon GyMare, cjioxceHHOH 
rapMouiKOH (20—30 uit.). ByMary peryjiapHO yBjiaxcHfljiH bojjoh hjih pacTBOpaMH cojien. 
HaGjno^eHHB 3a TeMnaMH pn3oreHe3a h n^K npoBojjHjiH exce^HeBHO, H3MepeHH« npcmo- 
OTjth nepe3 3 cyT. CojjepxcaHHe xjiopocJ)Hjuia onpe^ejiajin cnexTpo(f)OTOMeTpHHecxHM 
MeTo,aoM Ha CO-46. 

y 0flH0B03paCTHbIX npOpOCTKOB Ha 1, 5 H 10-e JJHH OTUeJUIJlH CeMflflOJIH jura 
KyjibTHBHpOBaHna b cjieayiomHX pexcnMax ocBemeHHa: xoHTpojib—ecTecTBeHHoe xoMHaT- 
Hoe ocBemeHne (I), HenpepbiBHaa TeMHOTa (II), nepeHOc Ha 3-h cyT c ecTecTBeHHoro 
ocBemeHHB b TeMHOTy (III) hjih H3 TeMHOTbi Ha ecTecTBeHHoe ocBemeHne (IV). PexcHMbi 
cojieBoro CTpecca: KOHTpojib—Bojja, pacTBOpbi NaCl (20 h 100 mM). PaGoTa npcraejieHa 
b pa3Hbie ce30Hbi 1988—2001 it., noBTOpHOCTb onbiTOB 3—4-xpaTHaa. npHBOjiHMbie 
pe3yjibTaTbi oTpaxcaiOT cpejiHHe noKa3aTejiH. 


Pe3yjibTaTbi h oGcyamemie 

H3yneHHbie pacTeHHa no BejiHHHHe ce\raH HecxojibKO oTjiHHaKmra n pyr ot jjpyra, 
OTCiofla h HeGojibume pa3JiHHH« no juiHHe ceNrajiojieH (TaGji. 1). HanGojibinaa fl2K 
xapaKTepHa jura HHTaxTHbix ceNnmojien ap6y3a (60 cyr), HaHMeHbuiaa — xaGanxcra 
(27 cyr). rioxcejiTeiiHe GbicTpo HacTynaeT y HHTaxTHbix ceivrajiojieH xaGanxa. ripoMexcy- 
TOHHoe nojioxceHHe no n^K 3aHHMaiOT HHTaxTHbie ce\rajiojiH orypuoB h jimhh, KOTOpbie 
no npnpocTy b juiHHy hmciot HanGojibinyio BejiHHHHy. Mexcjiy npnpocTOM h 112K y 
HHTaKTHbix ceNrajjojien cbb 3 h He oGHapyxceHO (Ta6jl. 1). 

CeMflflOJiH, H30JiHp0BaHHbie Ha 1-e h 5-e cyTKH nocjie npopacTaHHB ce\raH, OTjiHHaKmra 
no pa3MepaM h npnpocTy. 5-juieBHbie ceMfljjojiH hcxojiho Bjraoe KpynHee 1-jmeBHbix. Kax 
H B HHTaXTHOM COCTOBHHH, nO HaHaJIbHOH GHOMaCCe BbWeJIHIOTCB H30JIHpOBaHHbie CeMfl- 

jjojih xaGanxa. HaHMeHbniaa GnoMacca xapaxTepHa jura H30jinp0BaHHbix ceMfljiojieH jjmhh 
h apGy3a. Ycjiobhb xyjibTHBHpoBaHHB, ocoGchho nocTOBHHaa TeMHOTa, oxa3biBaiOT bjihh- 
HHe Ha npnpocT ceivrajiojieH, xpaTxoBpeMeHHoe 3aTeHeHHe cxa3biBaeTca b MeHbuien 
CTeneHH. y Bcex oG^exTOB no BejiHHHHe npnpocTa GnoMaccbi h, cjiejjOBaTejibHO, juiHHbi 
npeoGjiaaaiOT 1-jiHeBHbie ceivrajiojiH, hto cBsnaHo c He 3 aBepmeHHocTbio hx pocTa b 


TABJIMUA 1 


OcoGeHHOCTH pOCTa H CTapeHHB HHTaKTHbIX CeMflflOJieH 


06-beKTbi 

JUiHHa ceMflflo/iH, mm 

{ 

n P H- 

POCT, 

% 

CpOKH 

noace/rreHHfl, cyT 

C, % 

npOflO/DKHTejIbHOCTb 
>kh3hh ceMaaojiH, cyT 

C, % 

HCXOflHafl 

MaKCM- 

MajibHaa 

Hanajio 

cpe^Hee 

3HaHeHMe 

cpe^HHH 

MaKCH- 

MajibHaa 

Orypeu 

10.6 ±0.2 

37.2 ±0.8 

251 

33 

36.1±1.5 

16 

37.6 ± 0.2 

51.5 ± 0 

12 


12.3 ±0.2 

32.0 ± 0.7 

160 

33 

41.9 ± 1.0 

12 

47.4 ± 0.9 

57.5 ± 0 

14 

Ka6anoK 

16.8 ±0.2 

35.7 ±0.8 

138 

15 

18.9 ±0.9 

16 

27.4 ± 1.3 

57.5 ± 0 

31 

Ap6y3 

12.7 ±0.2 

30.2 ± 0.7 

113 

— 

— 

— 

60.6 ± 1.0 

75.5 ±0 

11 
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TABJ1HUA 2 

Cpe^Hflfl npOflOJDKHTejIbHOCTb XCH3HH (IDK) H30JIHp0BaHHbIX 
pa3HOBQ3pacTHbix ceMaaojie.H c yneTOM HHTaKTHoro nepHoaa 


OObeKTH 

Bo3pacT ceMsmojieH, cyT 

IDK 5-^HeBHbix 
ceMaaoJieH c yneTOM 
HHTaKTHOTO COCTOHHHH 

1 -AHeBHbie 

5-AHeBHbie 

Orypeu 

52.5 

46.2 

51.2 

/JblHfl 

53.8 

50.2 

55.2 

Ka6anoK 

36.2 

38.0 

43.0 

Ap6y3 

59.1 

49.7 

54.8 


HHTaKTHOM C0CT05IHHH. B TeneHHe 5 CyT y CpaBHHBaeMbIX o6T>eKTOB H TbIKBbI (lOcycjDOB, 
1992) pocT ceMflflOjieH npaKTHHecKH 3aBepinaeTC5i. Flo stoh npHHHHe nocne h30jihuhh y 
HHX pOCT 6HOMaCCbI H flJIHHbl cjia6o BblpaxeH. 

Pa3JiHHHa b pH3oreHe3e h FI2K y H30JiHp0BaHHbix ceMjmojieH Gojiee 3HaHHTejibHbi 
CraSn. 2). AKTHBHOCTb pH3oreHe3a y 1-flHeBHbix ceM5mojieH Bbiuie, hqm y 5-flHeBHbix. 
B uejiOM ceMB^ojiH y H3y4eHHbix pacTeHHH ( 3 a HcmnoHeHHeM ap6y3a) HannHaiOT (})opMH- 
pOBaTb KOpHH 3a KOpOTKHH CpOK H XOpOUIO yKOpeH5I IOTC5L llpH flJIHTejIbHOM H KpaTKOB- 
peMeHHOM AeHCTBHH TeMHOTbl pa3BHTHe KOpHeH y CeMa^OJieH paCT^HyTO B cpoxax, HTO 
bh^ho no noKa3aTeji5iM Koac})(})HUHeHTa BapHaunn (C, %). npH stom cxopocTb pocTa 
CHHxcaeTca. Y H30JinpoBaHHbix ceMimonen KaGanxa KyjibTHBHpoBaHne b tcmhotc CTHMy- 
jinpyeT pn3oreHe3 n HaKonneHne GnoMaccbi b HanajibHbie cpoxn (k 6-My rhk>), hto 
K oppejinpyeT c He3HanHTejibHbiM coKpameHneM n>K. 

FDK ceMiiAonen b H30jiHpoBaHHon KyjibType Bbiuie, neM b HHTaKTHOM coctoahhh. Y Bcex 
oG^eKTOB no FI2K Bbmeji5noTC5i ceM5mojw, nocTOHHHO KyjibTHBnpyeMbie Ha ecTecTBeHHOM 
ocBeLueHHH h b cjiynae AOKyjibTHBnpoBaHHH Ha ecTecTBeHHOM ocBemeHHH nocne 3-x cyT 
TeMHOTbl. riOCTOHHHOe KyjIbTHBHpOBaHHe B TeMHOTe npHBOOTT K COKpameHHK) FDK H30J1H- 
pOBaHHbix ceM5iAOjieH Heo^HHaKOBo y pa3Hbix o6T>eKTOB. Jlna o6men ouchkh FI2K ceM5mo- 
Jieii y o6T>eKTOB conocTaBjifljiHCb cpoKH XH3HH HHTaKTHbix ceMimpneH (Ta6n. 1), o6mne 
cpe^HHe noKa3aTejin no BceM BapnaHTaM (I—IV) H30jinp0BaHHbix Ha 1 -h h 5-h ahh ceM 5 i- 
flOJien nocne o6'be < anHeHH5i h cpe^Hne noKa3aTejm oxaejibHo H30jmp0BaHHbix no HCTeneHHH 
CyTOK npH KyjTbTHBHpOBaHHH Ha eCTeCTBeHHOM AHe. FIOCJieflHHe H3 H30JIHp0BaHHbIX ceMa- 
flOJien Han6ojiee cooTBeTCTByiOT no cocto5!hhio npnpocTa HHTaKTHbiM. 

Bo Bcex BapnaHTax ceM5inojiH KaGanxa no F12K ycTynaiOT npyniM o6i>eKTaM. Han6ojib- 
rnyio TDK y orypua, flbiHH h ap6y3a np05iBJi5noT ceMB^ojin, H30JinpoBaHHbie ot npopocTKOB 
no HCTeneHnn 1-x cyT. Benymee nojioxeHne no I12K b HHTaKTHOM h H30JinpoBaHHOM 
coctohhhh 3aHHMaiOT ceM5inojiH ap6y3a, coxpaH5nomnec5i b npe^enax 60—82 cyT. npH 


TABJIHL1A 3 

BjiHHHHe NaCl Ha npoueccbi pereHepaunH h nponojDKHTejibHocTb xch3hh H30jiHpoBaHHbix ce- 

M*wojieH Ka6aHKa copTa rpH6oBCKHH 


BapnaHTbi 

Kajuiycoo6pa30BaHHe 

KopHeo6pa3QBaHHe 

FIpO/IOJDKHTe/IbHOCTb XCM3HH, CyT 

cpe^Hne cpoKH, cyT 

flOJIH, % 

Hanajio, cyT 

A ojia, % 

cpe^HBH 

MaKCMMajIbHail 

I 

/ 

6.0 + 0.0 

91.7 

6 

75.0 

38.9 ± 

1.1 

48 


2 

14.0 ±0.0 

83.0 

14 

16.7 

32.4 ± 

1.2 

41 


3 

13.3 ±2.3 

17.6 

11 

17.6 

27.7 ± 

0.3 

35 

ii 

1 

6.0 ±0.0 

100.0 

8 

38.5 

20.0 ± 

0.5 

22 


2 

9.7 ±1.0 

66.7 

12 

5.5 

18.0 ± 

1.1 

22 


3 

0 

0 

0 

0 

14.5 ± 

0.4 

17 

III 

1 

0 

0 

0 

0 

10.6 ± 

0.4 

14 


2 

0 

0 

0 

0 

6.0 ± 

0.0 

6 


3 

0 

0 

0 

0 

5.9 ± 

0.3 

7 


FlpHMeHaHMe. BapnaHTbi: ceivowojiH H3ojinpoBajw Ha 1, 5 h 10-e cyT nocjie npopacTaHHJi {1—3) w 
KyjibTHBHpoBajiH b bo jxt (I) h b pacTBopax 20 (II) m 100 (III) mM NaCl. 
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flHHaMHKa coaepxaHHH xjiopocJwjuia a h b b cbipow (A) h cyxow (B) OnoMacce nnraKTHbix h H30jmp0BaH- 

Hbix ceMflflQjieii xa6aMKa copTa rpnOoBCKHH. 

no och opflHHaT — conepxaHMe xjiopotjmjuia a h b b % k ncxoflHOMy coaepxaHHio; no och aOcuncc — cpoxn aHajima, 
cyT. BapnaHTbi: cebumojiH HHTaKTHbie (I) h H 30 Jinp 0 BaHHbie npw KyjibTHBHpoBaHHH b Boae (II), 20 (III) h 100 (IV) mM NaCl. 


KyjIbTHBHpOBaHHH B pa3HbIX yCJIOBHHX MCHHIOTCX CpOKH OTMHpaHHH H30JIHp0BaHHbIX 
ceMHAOJieft, o neM moxcho cyaHTb no noKa3aTejno K03({)cJ)HUHeHTa Bapnaunn. Mexc^y 
HaKonjieHneM GnoMaccbi, hcxo^hoh bcjihhhhoh h IUK yKopeHeHHbix ceMHjjojieH CBH3b He 
oSHapyxceHa. Tax, ceMH^ojiH xaGanxa, OTJinnaiomHecfl HanSojibmeH hcxojjhoh OnoMaccon, 
oGjia^aiOT MeHbmeH IUK. 

HeCMOTpa Ha pa3HyiO 3HaHHMOCTb HHTaKTHOrO H H30JIHp0BaHH0I0 COCTOHHHH flJIfl XCH3- 
HecnocoGHocTH ceMaaojien, hx ciapeHHe oGHapyxcHBaeT SHfloreHHyio perymniHio. no stoh 
npHHHHe cneuH(})HKa b II2K ceMHflOjien y oObcktob coxpaHxeTcn He3aBHCHMO ot coctohhhh 
H yCJIOBHH HX KyjIbTHBHpOBaHHH, nOflOGHO H30JIHp0BaHHbIM JIHCTbHM H UBCTKaM (IOcy(f)OB, 
HyaHTxacHHr, 1989; IOcy(})OB, 1992). CpoKH xch 3 hh y ceMflflOJien cpaBHHBaeMbix oGt^ktob 
M eiiaiOTCH b npejjenax HopMbi hx pearnpoBaHHx Ha ycjiOBHX cpe^bi. IlosTOMy 6 jih3kh h no- 
Ka3aTejiH 1I2K y 1- h 5-jtfieBHbix ceMflflOJien xaxyjoro o6i>eKTa. Cpejuiax BejiHHHua n>K y 
5-flHeBHbix ceMHjiojieH no BceM BapHaHTaM (I—IV) c jjoOaBJieHHeM HHTaxTHoro cpoxa oxa- 
3biBaeTCH 6 jih3koh k TaxoBon y ceMXflOJien paHHen h30jihuhh (Ta6ji. 2). 

fljIH XapaKTepHCTHKH pOJIH (})aKTOpOB cpeflbl B XCH3Hecn0C06H0CTH H30JIHp0BaHHbIX ce- 
MHflOJien npe^CTaBjiHiOT HHTepec H3MeneHHH npn xyjibTHBHpoBaHHH b ycjiOBHax 3acojieHHH 
(TaGji. 3), cojiepxcaHHH xjropo^njuia a h b (cm. pncyHOx) h flamibie c^axTopHoro anajiH3a. 

KyjibTHBHpoBaHne ceMHflOJien xaOanxa b ycnoBHHx 3acojieHHH cpejibi npHBOjoiHT x 
jieTanbHOMy sc^exTy, oco6chho c noBbiineHneM KOHueHTpaunn pacTBopoB NaCl Bbirne 
20 mM. OrpHuaTejibHbiH 3(})(})eKT 3acojieHHH cpe^bi ajih ceMsmojien, H30Jinp0BaHHbix na 
5-e h 10-e cyT nocjie npopacTaHHH, 6ojiee 3aMeTeH no xajmyco- h xopHeo6pa30BaHHio, a 
Taxxce no chhxcchhio BbixcHBaeMOCTH. B HHTaxTHbix ceMH^ojinx xaOanxa co^epxcaHHe 
xjiopocfiHJijia a h b MeHxeTCH nnaBHO, Toma xax b H30JinpoBaHHbix HaOmo^aioTCH pe3xne 
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nepenajjbi, oco6chho npH KyjibTHBHpoBaHHH Ha 3acojieHHH (cm. pncyHOK). 3th H3MeHeHHH 
cTaHOBHTca oneBM^HbiMH b pacneTe Ha cyxyio GnoMaccy, hto noflTBepxgiaeTCH h hh3koh 
BbDKHBaeMocTbio ceMaflOJieH (Ta6ji. 3). H3MeHeHHe co/tepxcaHHsi xjiopoc{)HJijia h Gejixa 
BBjiaeTCfl noKasaTejieM npouecca cTapeHna (Kjiahko c coaBT., 1978; IIIaKHpoBa c coaBT., 
1982; Bleecker, Patterson, 1997). Kax noKa3biBaeT flHcnepcnoHHbiH aHajiH 3 , He3aBHCHMo 

OT oG'beKTa TI2K H30JIHp0BaHHbIX CeMHAOJieH B 60 JIbUieH CTeneHH 3aBHCHT OT yCJlOBHH 
GCBemeHHfl, HeM OT CpOKOB H30JI5IUHH. CHJia BJIHHHH5I yCJlOBHH OCBemeHHH Ha oG'beKTbl 

KOJieGjieTCH b npejtejiax 65—94 %, cpOKOB h3ojihuhh — b npe^ejiax 0.18—4.7 %. ripn 
3tom ocTaiOTca KaKHe-TO HeynTeHHbie c})aKTopbi, oKa3biBaiomHe BJiHflHHe Ha FDK ceM$mo- 
neH b upejtejiax 4—28 %. 

noKa3aTejib bjihahha CHjibi ocBemeHHJi Ha ceManojin pa3Hbix oGt^ktob Heo^HHaKOB. 
HH3Kaa ero BejiHHHHa jvih KaGanxa (65) h ap6y3a (74 %) CBHjjeTejibCTByeT o MeHbmeH 

3aBHCHMOCTH HX CeMflflOJieH OT peXCHMa OCBemeHHH, JXHH KOTOpbIX BbICOKa pojlb OCTaTOH- 
hoto (JiaKTOpa (19—28%). flByxcjiaKTopHbiH OTcnepCHOHHbiH aHajiH3 jiaHHbix noxasaji, 
hto ziojia ynacTHH 3acojieHHH NaCl b UjK HSOJinpoBamibix ceMaflOJieH xaGanxa cocTaBJiaeT 
63 %. Pa3JiHHHH peaxuHH ceMH,aojieH pa3Hbix oGt^ktob Ha ycjiOBHa KyjibTHBHpoBaHHa, 
B03M0XCH0, oGyCJlOBJieHbl HeOflHHaKOBOH HX nOpOTOBOH HyBCTBHTeJIbHOCTbK) K 4>aKTOpaM. 


3aKjiK)HeHne 

HHTaKTHbie ceMa,aojiH ap6y30B, Rbmb, KaGaHKOB h orypuoB pa3JiHHaiOTCH no ypOBHio 
npnpocTa h I12K. 3th noxasaTejiH HecKOJibKO MeHjnoTca b 33bhchmocth ot ycnoBHH 
KyjIbTHBHpOBaHHa H HCXO^HOTO COCTOHHHH. llpHpOCT H30JTHp0BaHHbIX CeMflflOJieH He 
AOCTHraeT HHTaKTHoro coctoahha. M30JiHpoBaHHbie ceMa^ojiH y H3yneHHbix oGecktob 
npoaBjHiioT Gojibuiyio new HHTaKTHbie. OnHaxo aaxce b pa3HOM coctohhhh h npn 

pa3Hbix ycnoBHax KyjibTHBHpoBaHHfl o6T>eKTbi coxpaiunoT CBOK) cneuncfjHKy WK H 
npHpocTa ceMH.nojieH, hto snuixerca pe3ynbTaTOM npoHBjieHHa 3HflorenHOH perynauHH 
CTapeHHH h pocTa. npe^ejibi oTKJiOHeHHH b FI2K ceMaflOJieH, HaGmo^aeMbie npn pa3JiHHHbix 
B03^encTBHHX, BbiCTynaiOT xax HOpMa pearapoBaHHfl renoTHna Ha ycjiOBHH cpe^bi. MaTe- 
pnajiaMH ^HcnepcHOHHoro aHajiH3a KOHKpeTH3HpoBaH BKJiaa pa3Hbix c})aKTopoB b IIX 
ceMflflOJien. Onncaiibi pa3JiHHHa b xH3HecnocoGHOCTH H30jiHpoBaHHbix ceM5mojieH y 
oGt^ktob ripn H3MeneHHH yc:ioBHH ocBeuteHHH h 3acojieHHH cpeflbi, xapaKTepH3yioiJ5He 
cneuH(f)HKy hx rioporoBOH nyBCTBHTejibHOCTH k CTpeccaM. 
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SUMMARY 

Processes of morphogenesis and senescence of intact and isolated cotyledons of water-melon, 
melon, vegetable marrow and cucumber were studied. The specificity of growth, regeneration and 
senescence of cotyledons in various objects at salt stress and conditions of illumination has been 
shown. Longevity of cotyledons decreases as follows: water-melon —> melon —» cucumber —> vege¬ 
table marrow. This sequence is caused by endogenous mechanisms of regulation of the senescende. 
The estimation of contributions of various factors in the longevity of isolated cotyledons was made 
by ANOVA. No correlation was found between cotyledon growth and longevity. 
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Onncan ueHoapean Bima. ITpoBeaen KJiacrepHbiH anajiH3 pacieHHH H3 8 BbiOopox Delphinium dictyocarpum 
no 25 Niop(jx)jiorHHecKHM napaMeTpaM. BbwejieHO 3 (JjeHOTHna pacreHHH 3Toro B«aa: «rycTO onyuieHHbiH», 
«cjia6o onymeHHbiH» h «HeonymeHHbin». PacTeHna (jieHOTHna «rycTO onyuieHHbiH» MopcJjojionmecKH cootbct- 
CTByioT pacTennaM erma D. cyananthum Nevski, nponipaciaiomero b CTenHbix ropHbix Jiyrax 3ananHOH CnOnpH 
h Cpe^Hen A 3 hh. 

KjnoueBbie cnoBa: Ranunculaceae, Delphinium dictyocarpum, IOxchwh YpaJi, MOp(j)OJiorHa, cJjeHOTunbi. 

Bha Delphinium dictyocarpum DC. (ceM. Ranunculaceae) ABJiaeTCfl ueHHbiM hctoh- 
hhkom flHTepneHOBbix ajiKariOH^OB, Ha ocHOBe KOTopbix MoryT 6biTb nojiynenbi bbicoko- 
3$c})eKTHBHbie MeAHUHHCKHe npenapaTbi (K>HycoB, 1997). Oahh H3 hhx — MeTHJiJiHKa- 
KOHHTHH, COAepXCaLflHHCfl B HaA3eMHOH HaCTH paCTeHHH 3TOID BHAa, BBABeTCH AeHCTByiO- 
hjhm BemecTBOM npenapaTa «Mcaahkthh». llpH npoBeAeHHH pecypcoBCAHecKoro 
H3yneHH5i stoto BHAa Ha IO^khom Ypajie 6buia BbiBBJieHa 3HaHHTejibHafl MopcJjOAorHHecKaB 
H3MeHHHBOCTb pacTeiinfi D. dictyocarpum no pflAy MopcJiOAorHHecKHX npH3HaKOB, b tom 
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MHCjie no xapaKTepy onymeHHfl CTeGna h coubcthh. OnymeHHOCTb coubcthh — cncTeMa- 
THnecKHH ripn3HaK pa3JiHHHH D. dictyocarpum h D. cyananthum Nevski (UBeneB, 1996). 
Bha D. cyananthum BCTpenaercfl b CTenHbix ropHbix Jiyrax 3anaAHOH CnGnpu h Cpe^Hew 
A3 hh (HeBCKHH, 1937). B «OnpeflejiHTejie Bbicuinx pacTeHHH BauiKHpCKon ACCP» 
(AneKceeB h Ap., 1988) oh OTcyTCTByeT, ho yica3biBaeTCfl Ana IOxchoto Ypana 
H. H. UBejieBbiM (UBeneB, 1996). 

Uejibio HacToamero cooGmeHHfl hbjihctch npoBeneHne aHajiH3a 3aKOHOMepHocTeH 
(JjeHOTHnHHecKoro pa3HOo6pa3HH D. dictyocarpum Ha K);khom ypane. 


MaTepnaji h MeTOAHKa 

B lOxcHO-YpajibCKOM ecTecTBeHHo-HCTOpHnecKOM pernoHe D. dictyocarpum npon 3 pac- 
TaeT b ripe^ypajibe, 3aypajibe h ioxchoh, HH3KoropHon nacTH lOxcHoro Ypana. B hh3ko- 
ropHon nacTH ICbKHoro Ypana D. dictyocarpum BCTpenaeTca Ha 3nnaHpcKOM nnaTo no 
GanicaM h b hhxchhx nacTHx cicjiohob xonMOB, a ceBepHee 3nnaHpCKoro nnaTo — Ha 
ocTenHeHHbix KpyTbix 6eperax p. Benon (no KOTOpbiM aoxoaht ao 3anoBenHHKa «UIynb- 
raH-Taui»). B llpe^ypanbe MaccoBoe pacnpocTpaHeHHe BH^a OTMenaeTca rnaBHbiM o6pa- 
30m ioxcHee r. Meney3. Bha npoH3pacTaeT npeHMymecTBeHHO b KycTapHHKOBbix CTenax 
(cok)3 Amygdalion nanae V. Golub in Iljina et al., 1991) h Kcep0Me30(})HnbHbix TpaBH- 
HHCTbix cTeriax (cok>3 Lathyro pallescens-Helictotrichion schelliani Solm. et al., 1994 
nopazuca Festucetalia valesiacae Br.-Bl. et Tx. ex Br.-Bl. 1949 Knacca Festuco-Brometea 
Br.-Bl. et Tx. 1943), a Taxxce Ha npwneraiomHX ynacTKax pa3pexceHHbix ocTenHeHHbix 
necoB (coi03 Lathyro-Quercion Solm., Grigorjev et Khaziachmetov 1989 nopaxuca Quer- 
cetalia pubescentis Klika 1933 Knacca Querco-Fagetea Br.-Bl. et Vlieger in Vlieger 1937) 
h BTopnnHbix nocnenecHbix nyroB (cok)3 Trifolion montani Naumova 1986 nopanxa 
Galietalia veri Mirkin et Naumova 1986 Knacca Molinio-Arrhenatheretea R. Tx. 1937 em. 
R. Tx. 1970) (MnpKHH, HayMOBa, 1998). 

MaTepwaji Ana nccne^OBaHHH co6paH Ha 8 npo6nbix nnomaAflx. 2 npoGHbie nnonta- 
Ah — Meney30BCKaa (ME) h 3naHnypHHCKaa (3H) — 3anoxceHbi b npeAypanbe: npoGHaa 
nnomanb ME — b CTenHOM cooGmecTBe ccwm Lathyro pallescens-Helictotrichion schel¬ 
liani, a nnomaAb 3H — b 3apocnax KycTapHHKOB, OTHOCflmnxcfl k coi03y Amygdalion 
nanae. 2 npo6Hbie nnomaAH 3anoxceHbi b 3aypanbe b pacTHTenbHbix cooGmecTBax coioSa 
Amygdabion nanae. IlepBan H3 hhx — AKMypyHCKan (AK) — b paBHHHHon nacTH 
3aypanbH, a BTOpaa — lOnAbiGaeBCKaa (K)JI) — Ha KpyTOM ioxchom cicnoHe y noAHoacba 
BOCTouHoro MaxpocKnoHa lOxcHoro Ypana Ha rpaHHue pacnpocTpaHeHHfl CTennon pacra- 
TenbHocTH b MecTe ee 3aMenteHH5i ropubiMH cocHOBO-6epe30BbiMH necaMH. 4 npoGHbie 
nnomaAH (Byp3HHCKan (BY), KyrapHHHCKan (KY), CeMHKoneHKOBCKan (CE) h Mnenb6a- 
KOBCKaa (Hfl)) pacnonoxceHbi b ropHon nacra KbKHoro Ypana. CaMaa ceBepHaa H 3 hhx 
(BY) pacnonoxceHa y ceBepHon rpaHHUbi pacnpocTpaHeHHH BHAa b ropHon nacTH lOxcHoro 
Ypana Ha KpyTOM ocTenHeHHOM Gepery p. Eenon, b 3apocnax KycTapHHKOB, OTHocfliunxcfl 
k coio3y Amygdalion nanae. CaMan lOKHaa (Hfl) pacnonoxceHa na nepexone nnocKoropHH 
3nnaHpCKoro nnaTo b xonMHCTO-yBanncTbin penbec}), Ha rpaHHue c OpeHGyprcKHMH 
CTen^MH, b CTenHOM cooGmecTBe coi03a Lathyro pallescens-Helictotrichion schelliani. 
nono6Hbie nnomaAH KY n CE 3anoxceHbi b hhxchhx nacTax ctchok 6anoK, pacHnenaiOLUHX 
CbipTbi 3nnanpcKoro nnaTo b cooGmecTBax coio3a Amygdalion nanae. 

flna H3MepeHHH Mopc})onorHHecKHx napaMeTpoB h npoBeneHna naGopaTopHbix aHann- 
30B OTGnpann cnynanHbiM o6pa30M (ho He Gnnxce, neM b 20 m npyr ot Apyra) 30—35 
pacTeHHH b reHepaTHBHOH cf>a3e pa3BHTH«. y pacTeHHH yHHTbiBann 25 BapnaGenbHbix 
napaMeTpoB CTeOna, nncia, coitBeTHa h uBeTKa, OTpaxcaioinnx BHyTpH- h Mexcnonynaun- 
OHHbie MopcJ)onorHHecKHe ocoGchhocth pacTeHHH. Y reHepaTHBHbix noGeroB oueHHBanH: 
UBeT CTeGnM, nnnHy h rycTOTy onyuieHHH b hhxchch nacTH noGera, a Taxxce OTHonieHne 
nncna nncTbeB Ha noGere k ero BbicoTe. Jlna xapaKTepncTHKH coubcthh Gbinn ncnonb30- 
BaHbi: CTeneHb onymeHHH, AnnHa couBeTna, HOpMHpOBaHHaa no AnnHe noGera; nopMHpo- 
BaHHoe no AnnHe couBeTna nncno napaicnaAneB h A-^HHa KOHeHHoro Me>KAoy3nna coitBe- 
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thh; OTHomeHHe juiHHbi BepxHero napamiaunii k ujiHHe KOHenHoro Me>xuoy3JiHJi. .Una 
XapaKTepHCTHKH UBeTKa GbIJIH HCn0JIb30BaHbi: HHTeHCHBHOCTb OKpaCKH*, BbICOTa uinopua 
h yroji H3rn6a uinopua; OTHomeHHe BbicoTbi mnopua k ero ujihhc; yroji BepxHero OTrn6a 
Kpaa BeHHHKa; UiHpHHa OOKOBOH) JIHCTOHKa OKOJIOUBeTHHKa; OTHOIlieHHe UIHpHHbl 6 oko- 
Boro JIHCTOHKa OKOJIOUBeTHHKa k ero jyiHHe h OTHomeHHe ujihhm Ookoboio JIHCTOHKa 
OKOJIOUBeTHHKa k unHHe uinopua. Jinn xapaKTepncTHKH jiHCTa GbiJin HcnoJib30BaHbi 
cjieuyioiUHe napaMeTpbi: cTeneHb onymeHHH BepxHen cTOpOHbi JiHCTa, yroji MOKuy 
KpaHHHMH JIOnaCTflMH JIHCTOBOH njiaCTHHKH, HHJjeKC paCCeHeHHOCTH JIHCTOBOH nJiaCTHHKH 
(OTHomeHHe paccTOHHHji ot ocHOBaHHH jihctoboh njiaCTHHKH uo BbieMKH Meacuy cpejjHeH 
h coceuHen c Hen jionacTHMH k juiHHe jihctoboh njiaCTHHKH), HOpMHpOBaHHbie no unHHe 
JiHCTa uiHpHHa JiHCTa, uinpHHa ocHOBaHHH cpeuHen jionacTH h uJiHHa ueHTpajibHoro 
cerMeHTa cpeuHen jionacTH, HOpMHpOBaHHaa no uiHpHHe ocHOBaHHH cpeuHen JionacTH 
uiHpHHa ocHOBaHHH ueHTpajibHOH uojth cpeuHen JionacTH; OTHomeHHe uiHpHHbi cpeuHen 
JionacTH K OCHOBaHHK) UIHpHHbl CpejJHeH JionacTH. 

fljiH aHanH3a MopcjiojiorHHecKoro pa3HOo6pa3H5i pacTeHHH npoBOjjHjiH KjiacTepHbiH 
aHanH3 109 pacTeHHH H3 Bcex BbiGopOK no 3HaneHHHM Mopc})OJiorHHecKHx napaMeTpOB. 
.Una MaTeMaTHnecKOH o6pa6oTKH Hcnojib30Bajin naKeT nporpaMM SYN-TAX IV (Podani, 
1990). 


Pe3yjibTaTbi h oScyiK.neHHe 

Pe3yjibTaTbi KJiacTepHoro aHajiH3a pacTeHHH D. dictyocarpum npHBeueHbi Ha pncyHKe. 
H 3 ueHuporpaMMbi bhuho, hto Bee pacTeHHH pa3uejiHjiHCb Ha 2 KjiacTepa, BKjuoHaioiuHe b 
cbok) onepeub no 2 rpynnbi pacTeHHH. llpH cpaBHeHHH Mopc^ojiorHHecKHx ocoOeHHOCTen 
pacTeHHH, BxouflinHx b 3th KJiacTepw (Tadn. 1), ycTaHOBjieHO, hto pacTeHHH 1-ro KjiacTepa 
(1-hh 2-a rpynnbi) OTJiHnaiOTCfl ot pacTeHHH 2-ro miacTepa (3-a h 4-h rpynnbi) MeHbiuen 
rycTOTOH onyuieHHH qtcGjih h noHTH Bcerua HeonyuieHHbiMH coubcth5imh. TaKHM o6pa30M, 
ocnoBiibiM npH3HaKOM, no KOTOpOMy uuia uH({)(J)epeHUHauHH pacTeHHH Ha KJiacTepbi, 6bui 
xapaKTep onyiueHua. 

2 -x rpynna HanOojiee MHoroHHCJieHHa. PacTeHHH 3toh rpynnbi OTJiHnaiOTCfl ot pac¬ 
TeHHH 1-h rpynnbi cpeuHHMH 3HaneHH5iMH yrjia H3rH6a uinopua h OTrnGa BepxHero 
KpaH BeHHHKa, OTHOCHTeJIbHOH UJIHHOH COUBeTHH, (J)OpMOH CpeUHen JionacTH JIHCTOBOH 
njiaCTHHKH h uBeTOM no6era. 3HaneHH5i Kaacuoro H3 sthx napaMeTpOB (3a HCKjnone- 
HHeM UBeTa no6era, KOTopbiH oTMenajica OajuibHo) npn hx ynopnuoneHHH no B03pac- 
TaHHio o6pa3yiOT njiaBHbin pa#, u othccth KOHKpeTHoe pacTeHne 1-ro KjiacTepa k 1-h 
hjih 2-h rpynne 6e3 sjieMeHTa cy6i>eKTHBH3Ma He npeucTaBjmeTCH B03M0>KHbiM, nosTOMy 



UeHjiporpaMMa MOprfjononmecKoro pa3/MHH5i pacreHHH Delphinium dictyocarpum DC. 

Phmckhmh nncjDpaMH o6o3HaMeHbi rpynnbi pacTeHHH, apa6cKHMH b CKo6Kax — mhcjio pacTeHHH b cooTBeTCTByiomeM 

KJiacTepe. 
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TAEJIHUA 1 

Pa3JiHHHH rpynn pacTeHHH Delphinium dictyocarpum DC., 
nojiyHeHHbix npn npoBeaeHHH KJiacTepHoro aHajiH3a 


Mop(J)oaorHHecKHe npH3HaKH pacTeHHH 

rpynnbi pacTeHHH 

I 

II 

III 

IV 

rydOTa onymeHHH, hit ./mm 2 

PacTeHHH 

2.99 ± 0.72 

3.8110.53 

5.8511.56 

12.451 1.30 

c HeonymeHHbiM couBeTHeM, % 

83.33 | 

84.85 

54.55 

0 

c pe^Ko onymeHHbiM couBeraeM, % 

12.5 

9.09 

27.27 

12.5 

c rycro onymeHHbiM coubcthcm, % 
Ytoji 

4.17 

6.06 

18.18 

87.5 

H3TH6a iimopua, b rpaaycax 

73.319.4 

50.7 13.8 

41.415.3 

66.9 ± 17.8 

BepxHero 0 Trn 6 a BeHHHKa, b rpaay- 

77.1 ± 12.6 

37.812.5 

41.014.2 

39.6 1 2.6 

cax 





GreSejib 

3ejfieHbiH, 6e3 nHTMeHTauHH, % 

91.67 

28.79 

27.27 

25 

c 6ypoBaTbiMH iurraaMH, % 

8.33 

48.48 

36.36 

50 

nOHTH nOJIHOCTblO 6ypoBaTbiH, % 

0 

22.73 

36.37 

25 

OTHOCHTejIbHaH JUIHHa COIJBeTHH 

23.601 1.92 

39.23 1 1.92 

41.831 1.92 

28.391 1.92 

MaKCHMajibHaa umpHHa cpeaHen 

4.9410.34 

8.20 1 0.34 

4.80 1 0.34 

5.73 1 0.34 

jionacTH JiHCTa, mm 






3th rpynnbi pacTeHHH, bhahmo, cjieayeT paccMaTpHBaTb KaK oahh (JieHOTHn D. dictyo¬ 
carpum. 

3-a h 4-a rpynnbi pa3JiHMaiOTca Ha aeHaporpaMMe cnjibHee, neM 1 -a h 2-a. PacTeHHH 
4-h rpynnbi oTjiHMaiOTca ot pacTeHHH 3-h rpynnbi 6ojiee rycTbiM onymeHHeM CTe6jien h 
HajiHHweM b couBeTHH onymeHHa He TOJibKO Ha UBeTOHoxcxax h namejiHCTHKax, ho h Ha 
och couBeTHfl. B 3-h rpynne npeo6jiaaaioT pacTeHHH c rojibiMH h peaKoonymeHHbiMH 
couBeTnaMH. flocTaTOHHO neTKHe Mopc{)OJTorHHecKHe pa3JiHHna pacTeHHH 3-h h 4-h rpynn 
no3BOjiaiOT paccMaTpHBaTb 3th rpynnbi KaK 2 cfieHOTHna D. dictyocarpum. TaKHM odpa- 
3om, moxcho BbmejiHTb 3 cfieHOTHna pacTeHHH 3Toro BH^a: «rycTO onymeHHbiH» (pacTeHHH 
4-h rpynnbi), «cjia6o onymeHHbiH» (pacTeHHH 3-h rpynnbi) h «HeonymeHHbiH» (pacTeHHH 
1-h h 2-h rpynn). 


KJIIOH BbmEJIEHHH OEHOTHnOB 

1. Ha CTeGjiHx iiohth OTcyrcTByeT jyiHHHoe onyuieHHe, couBeTne He onyuieHO. 

. 4>eHOTHn «HeonymeHHbiH». 

— Ha creGjie ecTb onyuieHHe H3 juiHHHbix bojiockob, Ha coubcthh npHcyrcTByeT Koponcoe onyuieHHe ... 2. 

2. OreSjiH peaxo onyuieHbi juiHHHbiMH BOJiocicaMH, xopoTKoe onyuieHHe b coubcthh npHcyrcTByeT ronbico Ha 

UBeTOHOxcKax h nauiejiHCTHKax . c^eHoran «cjia6o onyuieHHbiH». 

— OreOjiH 6ojiee rycTO onyuieHbi juiHHHbiMH BoaocxaMH, xopoTKoe onyuieHHe b coubcthh npHcyrcTByeT Ha 

UBeTOHOJKKax, nauieaHCTHKax h ocax couBeraa.4 >eH0THn «ry CT0 onymeHHbiH». 

PacTeHHH c{)eHOTHna «HeonymeHHbiH» npn hx aoMHHHpoBaHHH o6pa3yiOT TnnHHHbin 
BapnaHT D. dictyocarpum DC., Tax xax ana 3Toro BHna xapaKTepHbi pacTeHHH c Heony- 
meHHbiMH couBeTHHMH (IlBeneB, 1996). PacTeHHH $ eHOTHna «rycTO onymeHHbiH» Mop- 
(J)OJiorHHecKH cooTBeTCTByiOT Bnny D. cyananthum Nevski, npoH3pacTaiomeMy b CTenHbix 
ropHbix jiyrax 3anaaHOH Cn6npH h Cpe^Hen A3 hh (Hcbckhh, 1937). PacTeHHH cJieHOTnna 
«cjia6o onymeHHbiH», bo3moxcho, hbjihiotch pe3yjibTaTOM rn6pH,aH3auHH pacTeHHH cfieHO- 
THnoB «HeonymeHHoro» h «rycTO onymeHHoro». 

HacTOTa BbmeneHHbix cfieHOTHnoB b pa3JiHHHbix BbiSopxax He o^HHaKOBa. Bo Bcex 
BbiSopxax, 3a HCKmoneiiHeM CE, npeo6jiaaaeT cfieHOTHn «HeonymeHHbiH» (Ta6ji. 2), 
o^HaKo oh a6cojnoTHO AOMHHHpyeT TOJibKO b 3aypajibe, b Bbi6opKe AK. HaHMeHbmaH 
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TAEJIHUA 2 

HacTOTa BCTpenaeMocTH (J>eHOTHnoB, BbiaejieHHbix b K»KHo-ypajibCKHx Bbi6opKax 
Delphinium dictyocarpum DC. 


Bbl6opKH 

OeHOTHnbi no onymeHHio coubcthh 

«HeonyiueHHbiH» 

«cna6o onyineHHbiH» 

«rycTo onyineHHbiH* 

AKMypyHCKaa 

100 

0 

0 

JOjiAbiGaeBCKaa 

82 

9 

9 

KyrapHHHCKaa 

83 

7 

10 

HaejibGaKOBCKaH-1 

89 

4 

7 

3HaHHypHHCKaa 

86 

9 

5 

Eyp3AHCKafl 

79 

21 

0 

Mejiey30BCKaa 

69 

28 

3 

CeMHKOJieHKOBCKaa-1 

50 

14 

36 


nacTOTa BCTpenaeMocTH 3Toro cfieHOTHna (50 %) OTMeneHa b BbiOopice CE. OeHOTHn 
«rycTO onyuieHHbiH» He AOMHHHpyeT hh b oahoh H3 BbiOopox. Ero HaHOoAbmaa nacTOTa 
BCTpenaeMocTH (36 %) OTMeneHa b BbiOopice CE c HaHMeubmen npe^CTaBJieHHOCTbio 
c})eHOTHna «HeonymeHHbiH». B ocTaJibHbix BbiOopxax nacTOTa BCTpenaeMocTH (JieHOTHna 
«rycTo onyuieHHbiH» He npeBbiuiaeT 10%. OeHOTHn «cjia6o onymeHHbiH» c HeOoAbmoH 
nacTOTOH BCTpenaeTca iiohth bo Bcex BbiOopxax. HaH6oAbinaa nacTOTa ero BCTpenaeMocTH 
OTMenaeTca b BY h ME b oTHocHTejibHO He6oAbiiiHX H30jiHpoBaHHbix nonyjiauHax 3Toro 
BH^a, OKpyXCeHHbIX JieCHbIMH COoOmeCTBaMH. TaKHM 06pa30M, B OoAblHHHCTBe BbiOopoK 
Ha IOxchom Ypajie b toh hjih hhoh CTeneHH npeflCTaBJieHbi (J)eHOTHnbi pacTeHHH c 
onymeHHbiM couBeTHeM, KOTopbie b ropHbix crenax 3anaAHoii Ch6hph o6pa3yiOT bha 
D. cyananthum. 

B HacToamee BpeMa bha D. dictyocarpum He BCTpenaeTca b ropHbix CTenax. BepoaTHee 
Bcero, b mieHCTOueHs b nepnoAM c AOMHHnpoBaHHeM Ha IOxchom Ypane ropHo-CTenHOH 
pacTHTejibHocTH (ropnaKOBCKHH, 1953; TypxoB, 1981) 3Aecb BCTpenaAca TOJibKo npnypo- 
neHHbiH k ropHbiM cTenaM D. cyananthum. 3tot bha, bhahmo, hmca eAHHbin apeaji c ero 
coBpeMeHHbiMH AOKajiHTeTaMH b 3anaAHoii Ch6hph. B noAb3y 3Toro npeAnoAoxceHHa 
CBHAeTeAbCTByeT HajiHHHe bo $Aope lOxcHoro Ypajia Oojibmoro hhcaa bhaob pacTeHHii 
nAewcToueHOBbix peAHKTOB ropHO-a3HaTCKoro nponcxoxcAeHHa, npoHHKuiHx Ha Ypaji b 
KOH ue njieHCTOLjeHa h b Hanajie roAoueHa (ropnaKOBCKHH, IIIypoBa, 1982). 

IlpH noTenAeHHH KJiHMaTa b roAoueHe c iora HacTynajiH TepMoc})HAbHbie CTenHbie coo6- 
mecTBa. B hx cocTaBe 6bui bha D. dictyocarpum , npeACTaBJieHHbiH xapaierepHOH AAa coBpe- 
MeHHbix paBHHHHbix CTenHbix cooOmecTB CpeAHen A3 hh h 3anaAHOH Ch6hph cfiopMOH c 
AOMHHHpoBaHHeM c{)eHOTHna «HeonymeHHbiH». Bha D. cyananthum 3aMemaAca Ha bha 
D. dictyocarpum , npn 3 tom b HexoTopbix CAynaax uuia hx rn6pHAH3auHa, o neM CBHAeTejib- 
CTByeT HajiHHHe b nonynaunax D. dictyocarpum no nepnMeTpy lOxcHoro Ypana c|)eHOTHnoB 
c onymeHHbiM couBeTHeM. 
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SUMMARY 


The coenotical distribution range of Delphinium dictyocarpum was described. In its natural 
historical range (the Southern Urals) D. dictyocarpum was found in plant communities classified 
within six alliances of three classes. Three phenotypes named as «densely pubescent», «poorly 
pubescent» and «glabrous» were defined by means of the cluster analysis of 8 samples of 
D. dictyocarpum plants based on 25 morphological parameters. The plants of the «densely pubescent» 
type morphologically correspond to D. cyananthum Nevski from the steppe mountain meadows of 
the Western Siberia and Central Asia. This phenotype has a frequency up to 36 % in the populations 
of the Southern Urals. It was assumed that in Pleistocene, in a period of the predominance of 
montane-steppe vegetation D. cyananthum occurred on the Southern Urals and, probably, had the 
united distribution range including its present localities in the Western Siberia. 
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Ha ocHOBe aHajnm ocoOchhoctch pa3BHTHa h CTpoeHHa noOeroB h ocen pa3Hbix nopaaKOB paccMOTpeH 
npouecc (J)opMHpoBaHHa apycHOH «naroaoo6pa3HOH» CTpyKTypbi KpoHbi KycTa Frangula alnus. BbiaBJieHa 
pa3HOKaHecTBeHHOCTb h pHTMHHHOCTb o6pa30BaHHa noberoB 1-ro, 2-ro nopaaKOB. rioberH 3-ro h 4-ro nopaSKOB 
HMeioT nocToaHHbie pocTOBbie napaMeTpbi. XapaKTepHaa CTpyKTypa KpoHbi B03HHKaeT npn nepeaoBaHHH 
nepnoaoB o6pa30BaHHa HeBeTBamnxca noberoB raaBHOH och h nepnoaoB aKTHBHoro BeTBJieHHa. Taxaa nepno- 
awHHOCTb He HMeeT npaMOH CBa3H c ojihhoh noberOB 1-ro nopaaKa. MaKCHMyM o6pa30BaHHa noberoB 3-ro 
nopaaKa 3HanHTejibHO cMemeH OTHOCHTejibHo MaKCHMyMa o6pa30BaHHa noberoB 2-ro nopaaKa. Ha CBeTy F. alnus 
o6pa3yeT aapoKCHabHbiH xycT, npn cnaboM 3aTeHeHHH — aepeBO. C B03pacTOM hhh npn B03aencTBHH 
HeOaaronpHaTHbix ycaoBHn cpeaw (HanpHMep, cnabHoe 3aTeHeHne) HabaioaaeTca TeHaeHHHa ynpomeHHa 
CTpyKTypbi KpoHbi: cjDopMHpyeTca HeBeTBamnnca reoKcnabHbiH KycT. 

KjuoHeBbie cnoBa: Frangula alnus , KycTapHHK, CTpyKTypa KpoHbi, noderoBbie CHCTeMbi, OHToreHe3, 
BJinaHHe cpeabi. 

Ilo MHeHHio MHorux aBTopoB (Tomlinson, 1982; Fournier, 1979, uht. no: Millet et al., 
1998), apxHTeKTypa pacTeHHH nacTHHHo oTpaxcaeT HCTopunecKH cjioxcHBiiiHecR xapaKTe- 
Phcthkh pa3BHTHH BHaa h noMoraeT Bnay axtanTHpoBaTbca k ycjioBHHM cpeabi. 3HaHHTejib- 
Haa H3MeHHHBocTb apxHTeKTypbi pacTeHHH yMepeHHoro KjiHMaTa noa B03aencTBneM 
BHeuiHen cpeabi OTMenanacb eme F. Halle n R. Oldeman (1970). 3Ta H3MeHHHB0CTb aoaroe 
BpeMH ocTaHaBjiHBajia HccaeaoBaTeaeH npocTpaHCTBeHHon CTpyKTypbi pacTeHHH, oaHaKo 
ee H3yneHHe npeacTaBaaeT 3HanHTenbHbiH HHTepec. 

Frangula alnus Mill. oOaaaaeT oOuiHpHbiM apeajiOM, 3axBaTbiBaioiUHM 3HaHHTejibHyio 
nacTb jiecHon h CTenHon 30 H (ot OyKOBbix jiecoB KaBKa3a ao ceBepHon Tanra bkjiiohh- 
TejibHo). B pa3Hbix nacT5ix CBoero apeana F. alnus HMeeT pa3JiHHHbie OKOJiorHHecKHe 
npeanoHTeHHa. B BpHTaHHH (Godwin, 1943) 3tot bh# oOHTaeT Ha OTKpbiTbix cojiHenHbix 
MecTax h peaxo BCTpenaeTCR b jiecax, b KOHTHHeHTaabHOH EBpone npHcyTCTByeT b 
noaaecxe caMbix pa3Hbix JiecoB (Tpy6oB, 1958; KypHaeB, 1968, 1980). 

Ilo Ha6jno,aeHH5iM M. T. Ma3ypeHKo h A. n. XoxpaKOBa (1977), «y F. alnus OoKOBbie 
noSera b HHCJie 3—5 3aKJiaabiBaioTC5i 6 jih 3 BepxymeHHOH noHKH h TporaiOTca b pocT 
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otfHOBpeMeuHo c niaBHbiM no6eroM, hmch tot xce pHTM pa3BHTH5i. HanpaBJieHHe pocra y 
hhx ... koco BBepx HanpaBneHHoe, npnpocTbi 3HanHTenbH0 Menbne, yTonmeHHe MeHee 
HHTeHCHBHO. TaKHM nyTeM co3AaeTC5i KpOHa MyTOBHaToro THna, noxo)Kaa Ha KpoHy 
moaoamx eneii h cocen. Hhxchhc bctbh H3peAxa noneraiOT h, bmxoah H3-noA bahahha 
K poHbi rjiaBnoro no6era, o6pa3yioT opTOTponHbie npHpocTbi. llo6erH c})opMHpoBaHH5i H3 
criamHX nonex pa3BHBaioTC5i TOAbxo ot ochobahha xycTa npH ero noBpexcAeHHax hjih b 
pe3yjibTare cTapeHHH chctcmw rjiaBHoro no6era, xorAa nocneAHHH HaHHHaeT AaBaTb Bee 
Gonee MejibnaioinHe BereTaTHBHbie npHpocTbi». B pe3ynbTaTe CTapaa ocb nojiHocTbio 
3aMemaeTca no6eraMH cf)opMHpoBaHHH. H. H. HcTOMHHa (1994) oTMenaeT, hto KpyuiHHa 
MOXCeT 06pa30BbIBaTb pa3AHHHbie )KH3HeHHbie (J)OpMbI B 3aBHCHMOCTH OT OKpy}KaiOmHX 
ycjioBHH. Tax, Ha CBeTy F. alnus BCTpenaeTca b apcbobhahoh c{)opMe (pexe xax aspo- 
KCHjibHbiH BereTaTHBHO HenoABHXHbiH xycTapHHK c MajibiM hhcaom ocen), noA nojioroM 
Aeca — xax aspoxcnnbHbiH BereTaTHBHO noABHXCHbiH xycTapHHx, a npH cnnbHOM 3aTeHe- 
hhh — xax 3nHreoreHHO-reoxcHjibHbiH MajioocHbin xycTapHHx hjih CTAaHHX. Flo mhchhio 
Hctomhhoh, MHoroo6pa3He )KH3HeHHbix cjjopM, BereTaTHBHaa noABHxcuocTb, cnoco6HocTb 
MaXCHMaJlbHO CHHXCaTb npHpocTbi B yCJIOBHHX CTpeCCa n03B0JI5H0T OTHeCTH F. alnus X 
TOJiepaiiTHbiM BHAaM xycTapHHXOBoro apyca. 

Uejibio paGoTbi hbahctch BbiHBJieHHe oco6eHHOCTen pa3BHTHH CTpyxTypbi xpoH pa3Hbix 
cJ)opM pocTa F. alnus , a Taxxce h3mchhhbocth h ycTOHHHBOCTH hx xapaxTepncTnx b 
ycjiOBHHx CeBepo-3anaAa. 


MaTepnaji h MeTOAnxa 

VlaTepnaji b BHAe ocoGeii apcbobhahoh cjiopMbi h oTAeAbHbix oceii 1-ro nopaAxa 
«a3poxcHjibHbix» xycTapHHxoB (HcTOMHHa, 1994) co6paH b AByx paiiOHax CeBepo-3anaAa 
(oxp. noc. KoMapoBO h r. Khphluh JleHHHrpaAcxoH o6ji.) actom b 1997 h 1998 rr. JXnn 
oueHXH ycAOBHH cymfecTBOBaHHH xaxcAOH oco6h onpeAeAHAca ypoBeHb ocBemeHHOCTH no 
o6men cxbo3hctocth xpon Boxpyr xycTa h npoBOAHAOCb noAHoe reoGoTaHHHecxoe 
onncaHHe coo6mecTBa c cocTaBAeHHeM ropn30HTaAbHOH h BepTHxanbHOH npoexunn xpoH 
Bcex HMeiomnxcH Ha npo6HOH nAomaAH pacreHHH. HccAeAOBaiiHbie 3X3eMnAJipbi npoH3- 
pacTaAH b cocHHxax, eAbHHxax h hx npoH3BOAHbix. noApo6noe oGcyxcAemie reoGoTaHH- 
necxoro MaTepnaAa He npHBOAHTca b AaHHOH CTaTbe, OAHaxo oh nan B03MO>xHOCTb cyAHTb 
o CBeTOBbix ycAOBHHX, b xoTopbix npoH3pacTaAH oco6h. 06mee hhcao H3yneHHbix 
3X3eMnA5ipoB — 30 cncTeM och 1-ro nopaAKa (chctcm nepBHHHoro noGera h chctcm 
no6era c]3opMHpoBaHH5i b TepMHHOAorHH Ma 3 ypeHxo h XoxpaxoBa, 1977) (puc. 1). 
Bo3pacT ocoGen 3—20 act. OcoGh OTxanbiBaAHCb ao xopHeBon menxH c tohhmm 
onpeAeAeHneM nponcxoxcAeHHfl: nopocAeBoro hah ceMeHHoro. H3Mepanacb AJiHHa Bcex 
noGeroB ocoGh h noACHHTbiBanocb xonHnecTBO AHCTbeB Ha hhx; cocTaBAHAHCb cxeMbi 
CTpyxTypbi och. Y 23 ocoGen oGpaGoTaHbi AaHHbie no bccm nopaA^aM BeTBAenHH. OGmee 
hhcao H3yneHHbix noGeroB pa3Hbix nopaaxoB oxoao 1800. 


Pe3yjibTaTbi h hx oScyjKAeHHe 

Hhcao AHCTbeB h AJiHHa noGera y F. alnus He hbahiotch 0AH03HanH0 CBsnaHHbiMH 
xapaxTepHCTHxaMH. CpeAHaa AJiHHa MexcAoy3AHH y ocen 1-ro h 2-ro nopaaxoB ot nepBoro 
noGera och x nocAeAHeMy othctahbo yMeHbiuaeTCfl. Hhcao AHCTbeB npn stom MoxceT 

OCTABaTbCH nOCTOHHHblM HAH HMCTb TeHACHUHK) H3MeHCHH5I B COOTBCTCTBHH C XpHBOH 
Kpenxe hah MHoroBepuiHHHOH xphboh. Tax, npn oahom h tom xe xoAHHecTBe AHCTbeB 
Ha noGerax AJiHHa hx cHAbHO xoneGneTCfl. Ha oahom 3X3eMnn5ipe 15-AeTHero B03pacTa 
Gwah B3HTbi noGern 2-ro nop^Axa c HanGonee Hacro BCTpenaiomHMCfl hhcaom AHCTbeB (8, 
10 h 12). Ko3c}x{)HUHeHT BapHauHH AAHHbi 3 thx noGeroB cocTaBHA GoAee 50% (cm. TaG- 
AHuy). 8-AHCTHbie noGera hmcah AJiHHy ot 14 ao 155 mm, 10-AHCTHbie — ot 19 ao 197 mm, 
12-AHCTHbie — ot 24 ao 420 mm. CoxpameHHe pa3MepoB noGera nponcxoAHAo xax c 
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Phc. 1. CTaflHH pa3BHTH« KycTOBHflHOH CTpyicrypbi Frangula alnus. 

a — ceaHeu, 6 — paHHaa reHepaTHBHaa 4>a3a, e — cpeaHaa reHepaTHBHaa 4>a3a, z — no3flHaa reHepaTHBHaa (J)a3a, d — ceHHJibHaa 
(|)a3a. 1 — nepBHMHbiii no6er, 2 — no6er (JwpMupOBaHHa, 3 — ceHtuibHUH no6er (JjopMHpoBaHiia. 
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CooTHomeHHe juiHHbi h KOJiMHecTBa jiHCTbep Ha no6erax 2-ro nopjmica Frangula alnus 


Ilo6erH 

Hhcjio 

no6eroB 

Mhhh ManbHa a—MaKCH- 
MajibHan jyiHHa no6era, 

MM 

Cpe/lHflH JV IHHa + flOBCpH- 
TeJIbHblH HHTepBaji 
(a = 0.01), mm 

K.o3t|)<j)HUHeHT BapnauHH 
jyiHHW no6era, % 

8-JIHCTHbie 

28 

14-155 

48 ±17 

70 

10-JIHCTHbie 

49 

19-197 

63 ±13 

50 

12-JIHCTHbie 

48 

24-420 

103 ± 26 

70 


ripHMe'iaHHe. KoacJxfjHUHeHT BapnauHH BbmHCJUUicfl rio (JjopMyjie C = 100 %, me cr — cpejmeKBaji- 

patwHHoe oTKJioHeHHe, X — cpejuuifl iuiHHa noOeroB. * 


B03pacTOM, TaK h no;* B03AeHCTBHeM He6jiaronpHHTHbix ycjiOBHH cpeflbi. IlepeHHCJieHHbie 
cfiaKTopbi MeHbiue CKa3biBajiHCb Ha KOJinnecTBe o6pa3yeMbix jiHCTbeB. Bo3mo)kho, 3to ojma 
H3 HepT, n03B0JIHK)mHX BbDKHBaTb B yCJIOBHflX yMepeHHOrO KJIHMaTa. B CBH3H C 3THM B 
pa6oTe aHajiH3HpoBajiocb npeHMymecTBeHHO kojihhcctbo JiHCTbeB. Eojibuiaa h3mchhh- 
BOCTb jyiHHbi no6era aejiaeT 3 tot npH3HaK MaJiOHH(|)opMaTHBHbiM. 

AHajiH3 aaHHbix no HHCjiy JiHCTbeB Ha noSerax 1-ro nopflflica b pa3Hbie roflbi BbiHBHji 
nepe^oBaHHe o6pa30BaHH5i ManojwcTHbix (4—8 JiHCTbeB) h MHorojiHCTHbix no6eroB (16 h 
6ojiee JiHCTbeB) (pnc. 2). 06HapyxceH BOjiHoo6pa3HbiH xapaKTep yBejiHHeHHJi HHCJia jiHCTb- 









Phc. 2. riepHojumecKoe H3MeHeHne HHCJia 
JiHCTbeB Ha och 1-ro nopjuuca. 

a—x — ctbojih pa3Horo B03pacTa. no och a6ciwicc — 
roaw; no och opmtHaT — hhcjio JiHCTbeB Ha noOerax 1-ro 
nopaflKa, lut. 
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Phc. 3. Pa3BHTne och 1-ro nopaaica b ycjiOBHHX CHJibHoro yrHeTeHHH. 

a—z — lOBeHiiJitHbie oco6h, nepexoaamne H3 lOBeHiiabHoro coctqhhhh b KBa3HceHHJibHoe; d—e — pa3BHTne BCTBaiunxca oco6efi 
npw ocBeT.neHnn; x .—j — pa3BHT«e apeBOBJiaHoii och 1 -ro nopaaxa. 1 — 4>a3a o6pa30BaHna HeBeTBamnxca noGeroB 1-ro nopaaxa, 
2 — c})a3a aKTHBuoro BeTBJieHHa och 1-ro nopaaxa. no och aScuncc — roabi; no och opaHHaT — mhcjio nHCTbeB Ha no6erax 

1-ro nopaaxa, lut. 

eB Ha och 1-ro nopa^Ka. riepebiH nnK pocTa och 1-ro nopa^Ka xapaKTepH3yeTCH 
4)OpMHpOBaHHeM no6erOB C MaKCHMaJIbHbIM 3a BCIO XCH3Hb OCo6h HHCJIOM JTHCTbeB (ao 26) 
(pHC. 1, 6—r). nepHOfl oGpa30BaHH5i MHorojiHCTHbix npnpocTOB juihtca b cpe^HeM 
3—4 ro,aa, 3aieM HHTeHCHBHocTb o6pa30BaHHH MHorojiHCTHbix noGeroB na^aeT, ^opMH- 
pyiOTca 8 —10-JiHCTHbie noGern (pa3BHTHe MHorojiHCTHbix noGeroB cobccm He oGjnaTejibHO 
CB5i3aHO c oGpa30BaHHeM noGeroB Gojibhioh zuiHHbi). Btopoh uuk pocTa jiynrne BbipaxceH 
y .apeBOBH^Hbix ocoGeii, npOH3pacTaiomHx na BHyTpeHHen nacTH onyuiKH no# xponaMH 
Gojiee xpynHbix ^epeBbeB (rue ocBemeHHe b 3eHHTe MeHbrne). Y xycTOBH^Hbix $opM 
BTopoii nHK pocTa BbipaxceH MeHee hctko, o6pa30BaHHe MHorojiHCTHbix noGeroB maBHOH 
och xapaKTepH3yeTca yMeHbmeHHCM HHCJia JTHCTbeB npHMepHo Ha 40 % no cpaBHeHHio c 
noGeraMH npeflbmymen BOJiHbi pocTa. KpHBaa pocTa och 1-ro nopamca y CHJibHO 
yraeTeHHbix pacTeHHH Gojiee njiaBHaa, HeT o6pa30BaHH5i MHorojiHCTHbix noGeroB (pnc. 3). 
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Phc. 4. CxeMa ycpeaHeHHoro pacnojioaceHHH nepwoaoB o6pa30BaHHa BeTBeft 2-ro nopamca OTHOCHTejibHO pa3BH- 

THa och 1-ro nopamca. 

06o3HaMeHHA Te xe, hto h Ha pnc. 3. 


llo6erH 1-ro nopajjxa c MaxcHMajibHbiM h MHHHManbHbiM hhcjiom jiHCTbeB npnxojiHTCfl 
Ha pa3Hbie roflbi jiaxce y pacTeHHH ojiHoro h Toro ace MecTooOnTaHHa. HanpnMep, b 1987 r. 
y HeKOTopbix pacTeHHH o6pa30BajiHCb no6ern 1-ro nopaaxa c 18—24jiHCTbaMH, Tor^a 
xax y jipyrax pacTeHHH H3 Toro ace MecTooOnTaHHa TOjibKo c 6—lOjiHCTbaMH (pnc. 2). 
rio-BH^HMOMy, 4}opMHpoBaHHe och 1-ro nopajjxa b 6ojibiueH CTeneHH no^HHHeHO BHyT- 
peHHeMy pHTMy pa3BHTHa, Tax xax nnxn h npoBajibi b HHCJie JiHCTbeB y pa3H0B03pacTHbix 
3X3eMnjiapoB jiojuxHbi 6buiH 6bi npnxojiHTbca Ha ojihh h Te ace xajieH^apHbie ro^bi BHe 
3aBHCHMOCTH OT COCTOflHHJI DiaBHOH OCH. PoJTb SXOJIOrHHeCXHX yCJIOBHH B pa3BHTHH OCH 
1-ro nopajixa Taxxce HecoMHeHHa, Tax xax y pacTeHHH, HaxojtainHxca b CHJibHOM 
3aTeHeHHH, cxo^Hbi xpHBbie pa3BHTHH och 1-ro nopajjxa (pnc. 3). HHorjja nepno# 
o6ga30BaHHH MHorojiHCTHbix no6eroB HBJiaeTca paHeBbiM 3c}x})exTOM, npoaBjiaiomHMca 
nocjie rn6ejiH Bepxymxn och no npHHHHe 3aMopo3xoB, o6rpbi3aHHH jkhbothmmh, o6jiOMa 
CHeroM. B stom cjiynae Ha cjiejjyiomHH roji nocjie raOejin BepxymeHHOH nonxn axTHBH- 
3HpyeTC5! OjiHacanuiaa x Bepxyuixe na3yniHaa nonxa, H3 xoTopon pa3BHBaeTca mhoidjihct- 
Hbiii no6er. 

llepBbie 2—3 rojja xch3hh oco6b o6pa3yeT HeBeTBamneca no6ern 1-ro nopajjxa c 
6ojibuiHM xojiHHecTBOM (20—26) JiHCTbeB. llepBbie AOJiroxcHBymne HeBeTBamneca 6oxo- 
Bbie och 2-ro nopajixa noaBJiaioTca Ha 3— 5-h ro,a b xojiHHecTBe 1—2 hit. Axthbhoc 
o6pa30BaHne npojienTHHecxHx h CHJuienTHHecxnx noOeroB 2-ro nopajixa nponcxojiHT 
no3)xe (Ha 7—8-ii roji xch3hh o6pa3yeTca 6ojiee 4 6oxobwx ocefi). IlpojiojixcHTejibHocTb 
nepBoro nepnojia BeTBjieHHa cocTaBJiaeT ot 2 jjo 6 jieT (pnc. 4). Ilpn stom xaacjjbiH ro,a 
o6pa3yeTca cxonjieHne Ooxobmx noOeroB, noxoacee Ha MyTOBxy, cojiepacamee 4 —6 no6e- 
roB 2-ro nopa^xa. Hhcjio JiHCTbeB Ha noOerax 1-ro nopajjxa b 3tot nepnojj 3HaHHTejibHo 
CHHxcaeTca Cao 10—12 JiHCTbeB). 3 to aBJieHHe Mbi Ha3BajiH nepBbiM nepnojjoM BeTBjieHHa 
och 1-ro nopajjxa.IIocTeneHHO hhcjio o6pa3yeMbix noOeroB 2-ro nopajjxa CHnacaeTca jjo 
1—3 b ro,a, a ojiHCTBeHHocTb noOeroB 1-ro nopajjxa yBejiHHHBaeTca jio 16—18. BTopon 
nepHOA axTHBHoro o6pa30BaHHa ocen 2-ro nopajixa jjjiHTca 2—3 rojja (6—8 ocen b rojj), 
hhcjio JiHCTbeB Ha maBHOH och cHHXcaeTca ro 6—8. Ilocjie 3aBepmeHHa BToporo nepnojia 
axTHBHoro o6pa30BaHHa oceii 2-ro nopajixa pa3BHTHe och 1-ro nopaaxa npojjojDxaeTca 
nyTeM o6pa30BaHHa HeBeTBamnxca ManojiHCTHbix (4 —8 JiHCTbeB) no6eroB. FlpojiojuKH- 
TejibHOCTb Taxoro pocTa rjiaBHOH och MoaceT npojiojiacaTbca 4 —6 JieT h 6ojiee. 

B BapnaHTe pa3BHTHa xycTOBHjxnoH cjDopMbi pocTa HaOjnojiaeTca TOJibxo ojjhh nepHoji 
axTHBHoro BeTBjieHHa och 1-ro nopajjxa, nocjie nero oco6b nepexojiHT x cfjopMHpoBaHHio 
HeBeTBamnxca ManojiHCTHbix no6eroB 1-ro nopaaxa. 

B cjiynae rn6ejin Bepxymxn och 1-ro nopajjxa MoaceT npoHCXojjHTb HapymeHHe 
pHTMHHHOCTH BeTBjieHHa. HaXOflaCb B nepBOM nepHOfle aXTHBHOIX) BeTBJieHH^, OCb 1-ro 
nopjmxa o6pa3yeT Ha cjiejjyiomHH toa nocjie o6jioMa OTHOCHTejibHO AJiHHHbw HeBeTBa- 
mnnca no6er, Ha BTopoii roji o6pa3yeTca no6er, iiohxh xoToporo jiaioT GoxoBbie BeTBH. 
B jjajibHeHiiieM nepnojibi o6pa30BaHHa BeTBamnxca h HeBeTBamnxca no6eroB nepejiyiOTCH 
HopMajibHO. TaxHM o6pa30M, )KH3Hb och nocjie noBpoxjieHHa xax 6bi HaHHHaeTca CHanajia. 

IlpH HeOjiaronpnaTHbix juia pacTeHHa ycjiOBHax (cnjibHoe 3aTeHeHHe, xoHxypeHuna) 
BpeMa HacTynjieHHa nepno^a BeTBjieHHa MoxceT 3ajiep}KHBaTbca jio lOjieT (pnc. 3, jx, 3 ), 
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h caMH nepHOflbi flOBOJibHo Tpy^HO BbmejiHTb, Tax Kax pacTeHHCM o6pa3yeTCH MHHHMajib- 
Hoe KOjiHHecTBo ocen 2-ro nopfljjxa. B stom cjiynae BbiaejieHHe nepnoaoB BeTBjieHHa 
MOXCHO npOBOAHTb no HaJlHHHK)/OTCyTCTBHK) OCeil 2-PO nopa^Ka. CjlHLUKOM CHJlbHOe 
yrHeTeHHe npHBo^HT k nepexojjy oco6h H3 K)BeHHJibHoro coctoahha cpa3y b XBa3HceHHJib- 
Hoe, xapaKTepH3yiomeeca noJiHbiM oTcyTCTBHeM BeTBJieHHH (pwc. 3, a — z). IlpH stom b 
TeneHHe 8—10 jieT oGpa3yiOTC5i MajiojiHCTHbie (8—12 JiHCTbeB) HeBeTBfliuHeca no6erH 1-ro 
nopimxa. HHoma pa3BHTHe och 1-ro nopa^xa MoaceT nepexojjHTb ot yrHeTeHHoro k 
H opMajibHOMy nocjie npeojiojieHHfl BbicoTbi TpaBHHO-xycTapHHHxoBoro apyca (pnc. 3, d , 
e). Toma Ha 5—7 -h roa pa3BHTHji (jjopMHpyeTca 6ojiee KpynHbiH (14—16 JiHCTbeB) no6er 
1-ro nopa^Ka, a nepe3 1—2 rozja HaGjHojjaeToi nepexojj k oGpa30BaHHio ocefi 2-ro 
nopajuca. 

Y F. alnus cymecTByeT 3 BapnaHTa o6pa30BaHHfl no6eroB 2-ro nopajjxa: cnjuienTHnec- 
xhh, npojienTHHecKHH h H3 cnameH nonxH. B nepBbiH nepHojj aKTHBHoro BeTBJieHHJi 
CTBOJia BeTBH 2-ro nopfljjxa o6pa3yiOTca npoJienTHHecxH. B jjajibHeHiueM hhcjio oGpa3y- 
ioiuhxca TaxHM cnoco6oM noGeroB CHHxcaeTca, noaBJiHiOTca cHJiJienTHHecxHe noGerw. 
Cnamne nonxn TporaiOTca b pocT TOJibKO b cjiynae pe3KO yBejiHHHBiueHCJi noGerooGpa 3 y- 
iomeH aKTHBHOCTH maBHOH och, HanpHMep b cjiynae rnGejiH ee BepxyuiKH. FloGerH, 
o6pa3yK>mHeca H3 nonex npe^bmymero rojia, abjuhotca oGbiHHbiM xomfiohchtom «MyTO- 
box» Ha maBHOH och, t. e. (|)opMHpyioT xapaxTepHyio juia BHjja CTpyxTypy. IlpH yrneTeHHH 
hhcjio CHJuienTHHecxHx h npojienTHHecxHx noGeroB ypaBHHBaeTca, nocxojibxy o6pa3yeTCB 
MeHbmee hhcjio npojienTHHecxHx noGeroB Mexmy «MyTOBxaMH». 

Och, pa3BHBiiiHec5i CHJijierfTHHecxH h npojienTHHecxn, hmciot pa3JiHHHyio CTpyxTypy 
(pnc. 5). CnjuienTHHecxHe bctbh b GojibiiiHHCTBe cjiynaeB (JjopMHpyioT b ocHOBaHHH 







.... 2 


Phc. 5. Pa3BHTHe nponenTHHecKHx h CHJiJienTHHecKHx oceii 2-ro nopajiKa. 

/ — pa3BHTHe och, o6pa30BaBUieiicJi «3 cHJUienTHHecicoro no6era; 2 — pa3BHTHe ocm, o6pa30BaBtueHca H3 npojienTHHecicoro 
no6era. a — x — napw ocen 2-ro nopaaica, B3an»ie c pa3Hux ctbojiob. Flo och aScuncc — roflw; no och opaHHaT — hhcjio 

JiHCTbeB Ha och 1-ro nopaaxa, hit. 
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Phc. 6. Pa3BHTHe BeTBHiuHxca h HeBeTBHmHxcH npojienTHHecKHx ocen 2-ro nopajuca. 

1 — pa3BHTHe HeBeTBameiica och 2-ro nopjmxa, 2 — pa3BHTHe BeTBamenca och 2-ro nopauxa. a—e — napbi oceii 2-ro nopaaica, 
B3aTbie c pa3Hbix ctbojiob. no och a6cuncc — roflbi; no och opaHHaT — hhcjio jiHCTbeB Ha no6erax 1-ro nopaaica, hit. 


yKoponeHHbie no6ern c ManbiM hhcjiom JiHCTbeB (name Bcero 4jwcTa). B flajibHenmeM 
hhcjio JiHCTbeB pe3KO B03pacTaeT (jjo 16—20). Mo)kho BbmejiHTb jjBa rana ocen, 
o6pa30BaHHbix nonxaMH npejjbmymero rojia: cHJibHo BeTBamnecfl, BxojiamHe b cocTaB 
«MyTOBOK» Ha rjiaBHOH och, h HeBeTBflmnecfl, pacnojio)xeHHbie b cpejiHeH h hhxchch 
nacTHX no6eroB rjiaBHOH och (pnc. 6). CHJibHo BeTBamnecH bctbh o6mhho b 2—3 pa3a 
fljiHHHee HeBeTBHinHxcH, HMeioT b ocHOBaHHH MHorojiHCTHbie no6ern (12—20 JiHCTbeB), c 
B03pacT0M hhcjio JiHCTbeB, o6pa3yiomHxc5i Ha 3thx no6erax, MO)xeT CHHxcaTbca jio 6 —8. 
HeBeTBflmnecfl och 2-ro nop^Axa cocTaBJieHbi noOeraMH c oTHOCHTejibHO nocTOJiHHbiM 

(6-8 HJIH 10-12) HHCJIOM JiHCTbeB. IlpOJIOJDKHTejIbHOCTb 2KH3HH y 060HX THnOB OCeH, 

bh^hmo, He pa3JinnaeTca, Tax xax jiaxce Ha caMbix CTapbix 3X3eMnjnipax (20 jieT) He 6biJio 
o6Hapy>keHO npH3HaxoB OTMHpaHHfl ocen 2-ro nopauxa. 

rioOern 3-ro nopajjxa cjDopMHpyiOTCfl cxoaho c no6eraMH 2-ro nopimxa. Kax h no6ern 
2-ro nopsmxa, no6ern 3-ro nopauxa o6pa3yioT «MyTOBxy», cocToamyio H3 cHJuienTHHecxHX 
noOeroB h noOeroB, o6pa30BaHHbix nonxaMH npouuioro rojia. B otjihhhc ot noOeroB 2-ro 
nopauxa no6ern 3-ro nopauxa xapaxTepH3yiOTC5i MeHbmeH juihhoh (jio 50 mm) h 6ojiee 
paBHOMepHbIM npHpOCTOM (4 - 8 JiHCTbeB). 

TaxHM o6pa30M, Mbi bhjjhm nepeflOBaHHe o6pa30BaHH5i BeTBeii pa3Hbix nopajixoB: 
CHanajia b TeneHHe Hecxojibxnx JieT o6pa3yiOTCH xpynHbie no6ern 1-ro nopaaxa, jjajiee 
h a6jiK)ji,aeTC5i MaxcHMyM o6pa30BaHH5i noOeroB 2-ro nopauxa (b stot nepnoji no6ern 3-ro 
nopauxa o6pa3yiOTca b HeOojibinoM HHCJie). HaH6ojibiuee xojihhcctbo oceii 3-ro nopauxa 
o6pa3yeTCH Ha Hecxojibxo JieT no3jiHee (pnc. 7). 3to HanpaMyio CB5i3aHO c sxojiornen 
BHjaa: CHanajia och hcoOxojihmo npoOnTbca cxB03b TpaBHHOH apyc; cjiejiOBaTejibHo, 


4 BoTaHHHecKHH xypHan, Ns 10, 2002 r. 


97 







Phc. 7. CooTHomeHMe o6pa30BaHHH oceii pa3Hbix nopa^KOB y Frangula alnus. 

1 — hhcjio JiHCTbeB Ha no6erax 1-ro nopjmica, 2 — hhcjio ocefi 2-ro nopjwica, 3 — hhcjio ocefi 3-ro nopaaica. Ilo och a6- 
cuhcc — roaw; no ochm opaHHan caeBa — hhcjio JiHCTbeB, uit.; cnpaBa — hhcjio ocefi, hit. 


pa3BHBaiOTCH He BeTBamneca, ho oneHb flJiHHHbie no6ern 1-ro nopajjxa. nocjie Toro KaK 
3Ta 3aaana peuieHa, HannHaeTca nepwofl ocBoeHna oxpyxcaiomero npocTpaHCTBa nyTeM 
o6pa30BaHHH 6onbinoro HHCJia BeTBen 2-ro nopajjxa. Tax c})opMHpyeTca cxeneTHaa ocHOBa 
KpOHbl. fljia yBeJIHHeHHH 3Cj)(f)eXTHBHOCTH HCn0Jlb30BaHHH npocTpaHCTBa KpyiiiHHa HCnOJIb- 
3yeT BeTKH 3-ro nopajjxa, o6pa3yiomHeca Ha cxeneTHbix BeTBax 2-ro nopajjxa. 

C no3HUHH KOHuemjHH njiaHa opraHH3auHH C. Edelin (1991), F. alnus o6na#aeT 
wepapxHHHOH CTpyxTypoH xpoHbi, Tax xax Ha ejjHHOM no6ere cJ)opMHpoBaHHa, o6pa3yio- 
meMca ot ocHOBaHHa xycTa, B03HHxaeT Bca CHCTeMa xpoHbi. Ocb 1-ro nopajjxa npejjCTaB- 
jiaeT co6oh eflHHyro uenocTHyio CHCTeMy. Y flpyrnx xycTapHHxoB Pocchh CHCTeMy xpoHbi 
moxcho xjraccH^HUHpoBaTb xax nojiHapxHHHyio, Tax xax no6era c})opMHpoBaHHa pa3BH- 
BaiOTca no Been xpoHe h no Mepe CTapeHHa oco6h cnycxaiOTca x ocHOBaHHio och 
(Ma3ypeHxo, XoxpaxoB, 1977). Taxon nJiaH opraHH3auHH xycTa F. alnus moxcho paccMaT- 
pHBaTb xax coxpaHHBUiHHca ot npe^xoBbix TponHnecxHX (|)opM, ho oxa3aBuiHHca cno- 
C06HMM BbUKHTb B yCJlOBHaX H3MeHHHBOrO XJlHMBTa yMepeHHOH 30HbI. C TOHXH 3peHHa 
npeflCTaBJieHHH o xapaxTepncTHxax xpoHbi F. Halle (1991), F. alnus flOJUKHa 6biTb 
oraeceHa x THny MOHOMOflenn CTpoeHHa xpoHbi. flaxce b cjiynaax nepeBepuiHHHBaHHa He 
npoHexoflHT HapyuieHHa npocTpaHCTBeHHon CTpyxTypbi xycTa. 

McTOMHHa (1994, 1999) othocht F. alnus x rpynne aspoxcnjibHbix BereTaTHBHO 
noflBHxcHbix jiecHbix xycTapHHxoB, y xoTopbix b cydneTajibHOM cocToaHHH o6pa3yeTca 
CTJiaHHXOBaa (|)opMa h xpaHHe pejjxo BCTpenaiOTca xBa3nceHHJibHbie oco6h. IIpoBefleHHbie 
HaMH HCCJieflOBaHHa b enoBbix, cocHOBbix h hx npOH3BO/jHbix Jiecax JleHHHrpaflcxoH o6ji. 
h uiHpoxojiHCTBeHHbix neeax KaBxa3a noxa3ajin, hto Ha CBeTy xpyuiHHa o6pa3yeT 
aspoxcwjibHbiH BereTaTHBHO no^BnacHbin xycT, b ycjioBwax cjia6oro 3aTeHeHHa flpeBOBH#- 
Hyio c}x)pMy, nofl nonoroM Jieca MajioocHbin cnaSoBeTBamnnca BereTaTHBHO HenoflBnxcHbin 
xycT hjih npn CHJibHOM 3aTeHeHHH rnnoreoreHHO-reoxcHJibHbiH xycT co cna6biMH xnbic- 
TOBH^HbiMH ocaMH B03o6HOBJieHHa. IIoJieraHHa ocen h o6pa30BaHHa CTJiaHHxa Mbi He 
Ha6jiioflajiH. B JleHHHrpaflcxon o6ji. o6HapyxceHbi MHoroHncneHHbie oco6h b XBa3nceHHjib- 
hom cocToaHHH, nepemeflinne x o6pa30BaHHio ceHnnono^oSHbix (McTOMHHa, 1999) 
no6eroB b HMMaTypHOH CTaann pa3BHTHa oco6h. Plexor H3 Bbiuiecxa3aHHoro xpyuiHHy 
jiOMxyio 3aTpyflHHTejibHO othccth x aspoxcHJibHOH rpynne JiecHbix xycTapHHxoB. 

Mbi corjiacHbi c mhchhcm Hctomhhoh (1994), OTHocamen F. alnus x TonepaHTHbiM 
BH^aM xycTapHHxoBoro apyca b Jiecy. O/jHaxo HaM npe/jCTaBjiaeTca 6ojiee cnpaBejyiHBbiM 
roBopnTb o pa3JiHHHbix (f)opMax pocTa F. alnus b CBa3H c ocBemeHHOCTbio, a He 06 
H3MeneHHH xcH3HeHHOH (f)opMbi, noHHMaa xcH3HeHHyio (|)opMy xax 6ojiee o6myio xapax- 
TepncTHxy BHjia. 

Flo CBH/jeTejibCTBy P. Richards (Pnnapflc, 1961 : 74), «y HexoTopbix TponnnecxHX 
pacTeHHH ... BeTBH o6pa3yiOT pa/j apycoB, HanoMHHaiomHX xpbiuiy naro/jbi. Taxon 
CBoeo6pa3Hbin o6jihx nojiynaeTca rjiaBHbiM o6pa30M BCJie/jCTBne nepeMoxaiomeroca pocTa 
no6eroB, xoTopbin co3,aaeT MyroBnaToe hjih no,ao6Hoe MyTOBHaTOMy pacnojioxceHne 
rjiaBHbix BeTBen». Flo ero Ha6jno,aeHHaM, «BeTBJieHne #o naTon hjih BocbMon CTeneHH 


98 



o6bmHo fljifl eBponewcKHx AepeBbeB, TorAa xax y AepeBbeB AoacAeBoro jieca HaHBbicmen 
CTeneHbio BeTBJieHna aBJiaeTca BTopaa, TpeTba hjih, b xpaimeM cjiynae, neTBepTaa; 
BeTBjieHHe Bbiuie naTon CTeneHH He BCTpenaerca HnxorAa» (TaM ace). Taxace PnnapAC 
OTMenaeT, hto «...b apyce C... BCTpenaiOTca y3xne KpoHbi kohhhcckoh (JiopMbi, Hba BbicoTa 
3HaHHTejibH0 npeBbiuiaeT mwpHHy. B BepxHeM apyce 6ojibuiHHCTBO BeTBen 1-ro nopaAxa 
o6pa3yeT ocTpbin yroji co ctbojiom, b to BpeMa xa k b 3-m apyce ohh HMeiOT TeHAenumo 
OTxoflHTb ot flepeBa noA npaMbiM ymoM» (TaM ace). Bee BbimenepeHHCjieHHbie oco6eH- 
hocth AepeBbeB TponHHecxoro Jieca, Bxjnonaa y3xyio (J)opMy xpoHbi npn ApeBOBHAHOH 
(jiopMe pocTa, xapaxTepHbi h juia Frangula alnus , Tor^a xax ocTajibHbiM pacTeHHaM 
CeBepo-3ana^a MyroBHaToe pacnojioaceHne BeTBen hccbohctbchho, nexmonaa rojioceMeH- 
Hbie Pinas h Picea. HexoTopbie HHTpoAyunpoBaHHbie h ecTecTBeHHO npon3pacTaiomHe Ha 
TeppHTopHH HarneH CTpaHbi cy6TpoiiHHecxHe pacTeHHa (Diospyros lotus L., Aleurites 
cordata (Thunb.) R. Br., A.fordii Hemsl., Idesia polycarpa Maxim, h Ap.) Taxace 
o6jia^aiOT xpoHOH c MyTOBnaTO pacnojioaceHHbiMH BeTBaMH. OAHaxo, eme BCTpenaacb Ha 
pa3Hbix xoHTHHeHTax b cy6TponHHecxoH 30He, H3 6ojiee xojioahmx o6jiacTen Taxaa 
xoHCTpyxuwa ncne3aeT BOBce. 

BepoaTHO, Frangula alnus yHacjieAOBajia cboio cTpyxTypy ot ApeBecHbix TponnHecxnx 
npe^xoB, npw npoABnaceHHH Ha ceBep yMeHbuiHB pa3Mepbi, ho coxpaHHB cnoco6HOCTb x 
o6pa30BaHHio CHHJienTHHecxHx no6eroB, jxJiHTejibHOMy uBeTeHHio h njiOAOHOineHHio, b 
pe3yjibTaTe Hero Ha bctbh moxcho Ha6jnoAaTb OAHOBpeMeHHO LjBeTxn h nJiOAbi pa3HOH 
CTenenw C03peBaHna. Manoe hhcjio nopa^xoB BeTBJieHna b xpoHe (3, He 6ojiee 4 npw 
noBpeameHHH) Taxace aBjiaeTca HacjieAneM TponHnecxnx npeAxoB. YcTOHHHBOCTb CTpyx- 
Typbi npoaBjiaeTca b choco6hocth pa3BopaHHBaTb 3HaHHTejibHoe hhcjio cnamnx nonex h 
o6pa30BbiBaTb MyTOBXH BeTBen npn MHoroxpaTHbix nepeBepuiHHHBaHHax, B03HnxaiomHx 
b cnynae rn6ejin BepxymeHHon nonxn ocen 1-ro h 2-ro nopa^xoB. Onyrnxn h Tenjibie 
CBeTJibie Jieca b ycjiOBnax ceBepo-3ana^a Pocchh no3BOJiaioT pa3BHBaTb Frangula alnus 
3-MeTpoBbie ctbojihxh c Taxon CTpyxTypon. no xpaio onyuixn b He6ojibuiOM 3aTeHeHHH 
(|)opMHpyeTca ApeBOBHAHaa (f)opMa pocTa bmcotoh 5—7 m. B Jiecy b ycjiOBnax cnjibHoro 
3aTeHeHna o6pa3yiOTca HeBeTBamneca och xycTapHnxoBon (f)opMbi pocTa. CoxpaHaeTca 
Jinnib Hecxojibxo He cnoco6Hbix x reHepaTHBHOMy pa3MHoaceHmo npyTbeBHAHbix no6eroB 
Ha CTejnoiueMca xopHeBnme. 

CeM. Rhamnaceae , hccomhchho, AOBOJibHO ApeBHee. A. H. Kphluto^obhh (1941) OTMe- 
naeT ero pacnpocTpaHeHne Ha 3eMJie yace b BepxHeM Meny. 3HaHHTejibHoe xojmnecTBO 
npe^CTaBHTeneH stoto ceMencTBa npOH3pacTaeT b HacToamee BpeMa b AoacAeBbix Tponnnec- 
xhx jiecax IOto-Boctohhoh A3hh, 3anaAHon A^pnxn h Boctohhoh ABCTpajinn. MHorne 
BeTBH 3Toro ceMencTBa paccejiajiHCb b ceBepHOM HanpaBJieHHH. B. H. Tpy6oB (1949) npn- 
HHMaeT 3a ncxoAHyio juia poAa Frangula cpeAH3eMHOMopcxyio rpynny bhaob, pacnpocTpa- 
HeHHbix b yMepenHbix ropHbix o6jiacTax cy6TponnxoB h o6jiaAaiomHx Han6oJiee npHMHTHB- 
hmmh h MajiOH3MeHeHHbiMH b npeAeJiax poAa npH3HaxaMH (ran couBeTHa, Mopcfjojiorna 
jiHCTa). floxa3aTejibCTBOM cySTponnnecxoro nponcxoacAeHna Frangula , no ero mhchhio, 
cnyacaT HexoTopbie ocoSchhocth 6nojiorHn: OTcyrcTBne noneHHbix Hemyn, noJiyxoacncTaa 
TexcTypa jincTbeB, neycTaHOBHBinaaca eme nepnoAHHHOCTb uBeTeHna h nnoflOHomeHna. 
OflHaxo cne^yeT npH3HaTb, hto Ha3biBaeMbie hm npn3Haxn MoryT TpaxTOBaTbca h xax nepTbi 
hcthhho TponHHecxHx pacTeHHH (PwHapflc, 1961). HanpnMep, OTcyTCTBne noneHHbix 
neuiyn HHxax He MoaceT 6bm> cBa3aHO c cy6TponnxaMH H3-3a Hajinnwa b 3toh 30He 3acym- 
HHBoro nepno^a, Tpe6yiomero 3amHTbi nonxn ot nepecbixaHna. fljiHTenbHbin pocT h cfx>p- 
MHpoBaHne UBeTxoB h nnoflOB Ha no6erax, (|)opMa h TexcTypa jihctoboh njiacTHHxn Taxace 
MOiyr 6biTb OTHeceHbi x nepTaM pacTeHHH floac^eBoro TponHHecxoro Jieca. 

3 H3 5 Tpn6, Bbi^ejiaeMbix Tpy6oBbiM b ceMencTBe Rhamnaceae , hmciot b cbocm cocTaBe 
o6nTaTeJien cyxnx cySTponnHecxnx panoHOB. npeflCTaBHTejm sthx Tpn6 o6pa3yx)T 
yxopoHeHHbie h yAJiHHeHHbie no6ern, hto roBopHT o Bbicoxon cneunajiH3auHH hx 
no6eroBbix chctcm. F . alnus Me30Mop(|)Ha He TOJibxo no CTpyxTypHbiM npn3HaxaM JiHCTa 
h o6ihhm sxojiornHecxHM xapaxTepncTHxaM, ho h no coxpaHHBuieMyca, bo3mo>kho 
npe^xoBOMy, Tnny CTpyxTypbi xpoHbi, xapaxTepn3yiomeMyca OTcyTCTBneM AH^^epeHuna- 
uhh no6eroB. 
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3aKjnoHeHne 


B OTjiHHwe ot 6ojibiuHHCTBa KycTapHHKOB Tae>KHOH 30Hbi aaa F. alnus xapaKTepHa 
6ojibmaa np03panH0CTb KpoHbi, pacnojioaceHHe ahctoboh Maccw AHim> Ha nepw^epHH 
tohkhx ocen. OGpamaeT Ha ceGa BHHMaHHe apycHoe pacnoAoxceHne BeTBen pa3Hbix 
nopa^KOB, OTxoAamnx ot MaTepwHCKHx BeTBen noA ymoM, Gah3khm k 90 °C. 

y .apeBOBH^Hbix (|)opM F. alnus nepeAyiOTCA nepwo^bi o6pa30BaHHa MHorojiHCTHbix 
(18 —26 jiHCTbeB) h MajiojiHCTHbix noGeroB (6—10 JiHCTbeB) 1-ro nopaAKa. Y KycTOBHAHbix 
cJ)opM ocTaeTca TOJibKO oahh nepHOA o6pa30BaHHa MHoroAHCTHbix noGeroB. BeTBAeHHe 
niaBHOH OCH npOHCXOAHT nepHOAHHHO H npHXOAHTCfl Ha CnaA 06pa30BaHHH MHOTOAHCTHblX 
noGeroB 1-ro nopaAKa. B nepwoAbi o6pa30BaHHA no6eroB 1-ro nopaAKa c GoAbuiHM hhcaom 
AHCTbeB (J)OpMHpOBaHHH GOKOBbIX BCTBCH npaKTHHeCKH He npOHCXOAHT. 

CeMeHHbie oco6h, b otahhhc ot nopocAeBbix, hmciot GoAbinee hhcao «MyTOBOK» H3 
ocen 2-ro nopaAKa h neTKyio apycHyio CTpyKTypy pacnoAOXceHHA BeTBen. 

noGerw 2-ro nopaAKa Moryr o6pa30BaTbca CHnnenTnnecKH, nponenTHnecKH h H3 
cnamnx noneK. «MyTOBKH» no6eroB 2-ro nopaAKa cocTaBAeHbi H3 CHAAenTHHecKHx h 
npoAenTHnecKHx noGeroB. IlponenTHHecKHe noGera o6pa3yiOT ABa Tnna ocen: CHAbHOBeT- 
Bamweca, BxoAamne b cocTaB «MyTOBOK», h xAbiCTOBHAHbie, pacnoAoaceHHbie MexcAy 
«MyTOBKaMH». 

B cTpyKType kpohoboh cwcTeMbi Frangula alnus oGHapyxcnBaiOTca nepTbi, cBHAeTeAb- 
CTBytomne o ee TponHHecKOM nponcxoxcAeHHH: reoMeTpnnecKH npaBHAbHaa «naroAOoG- 
pa3Haa» CTpyKTypa KpoHbi, GoAbiuoe hhcao CHAAenTHHecKHx noGeroB, AAHTeAbHbin pocT 
noGeroB h oAHOBpeMeHHoe (fiopMHpoBaHne ubctkob h haoaob, MaAoe hhcao nopaAKOB 
BeTBAeHHa, MyTOBHaToe pacnoAOxceHne BeTBen h y3Kaa (f)opMa KpoHbi. HepeAOBaHwe 
nepHOAOB BeTBAeHHa h nepwoAOB o6pa30BaHHa HeBeTBamnxca noGeroB och 1-ro nopaAKa 
C03AaeT peryAapHOCTb b CTpyKType KpoHbi. PeryAapHaa CTpyKTypa F. alnus Taoce bo3hh- 
KaeT b pe3yAbTaTe nocAeAOBaTeAbHoro o6pa30BaHHa MyTOBOK Ha BeTBax pa3Horo nopaAKa, 
t. e. b nepnoA, KorAa ocb 1-ro nopaAKa cJiopMHpyeT HeBeTBaiUHeca noGern, yxce HMeiomn- 
eca och 2-ro nopaAKa oGpa3yK)T GoAbuioe hhcao ocen 3-ro nopaAKa, neM h AOCTHraeTca 
apycHoe CTpoeHne. 

YcTOHHHBOCTb Frangula alnus b ceBepHbix MecTOoGnTaHHax (JleHHHrpaACKaa oGa.) 
oGecnenHBaeTca cnocoGHOCTbio 3Toro BHAa k MHoroxpaTHOMy nepeBepiUHHHBaHHio h 
aKTHBHOMy nopocAeoGpa30BaHHio. Bo3AeHCTBHe HeGAaronpHaTHbix ycAOBHH cpeAbi <Ha- 
npHMep, 3aTeHeHHa) Bbi3biBaeT noAaBAeHHe o6pa30BaHHa ocen 2-ro nopaAKa h ynpomeHne 
oGmeii CTpyKTypbi KpoHbi ao OAHoro HeBeTBameroca noGera. 
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SUMMARY 

Development of the tier pagoda-like structure of the crown of Frangula alnus Mill, is discussed. 
The rhythm of formation of different sprouts of the 1st order axis was revealed. In a lesser degree 
the rhythm presents in formation of the 2nd order axes, while the 3rd and 4th order axes are formed 
by sprouts with constant growth characters. The periodicity was revealed in formation of the 2nd 
order axes. A mass formation of the 2nd order axes coincides with the second half of the wave of 
many-leaved 1 nd order sprouts formation. Only large 2nd order axes can branch, the 3rd order axes 
being arranged on them in acrotonic whorls. The 4th order axes develop seldom. 

A seed shrub individual of Frangula alnus has the most developed tier pagoda-like structure. 
Shoot individuals have fewer whorls of 2nd order axe. Senile shoot individuals do not form the 2nd 
order axes, thus a tendency for reduction of the crown structure is observed. A similar phenomenon 
is indicated under unfavourable environmental conditions, e. g. under shading. 

In its expanding to the North, this member of a tropical family Rhamnaceae has in general 
preserved its spatial crown structure. Its survival is provided by forming silleptic and proleptic shoots, 
those from dormant buds, apex changing and, at worst, by reduction of the structure. 
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H3ynajiocb pa3BHTHe reHepaTHBHbix CTpyKTyp y bhaob Picea : abopHreHHoro P. abies h anyx HHTpoayimpo- 
BaHHbix — P. glauca h P. pungens b EoTammecKOM caay neTpo3aBoacKoro roc. yH-Ta (nojuoHa cpeaHeii Taiira). 
YcTaHOBjieHbi pa3JiH4Ha no cpoxaM cnopo-, raMeTO- h 3M6pnoreHe3a, a Taoce BbWBJieHbi HapymeHHJi b pa3BHTHH 
xceHCKon reHepaTHBHon ccf)epbi. 

KjnoweBbie cnoBa: BHaw Picea , reHepaxnBHbie noHKH, Mop(f)oreHe3, HHTpoayKUHJi, Kapejina. 

ripH H3yneHHH yCTOHHHBOCTH HHTpOflyifHpOBaHHblX paCTCHHH K HOBbIM yCJlOBHHM 
npoH3pacTaHHH Heo6xoflHMo BbiacHeHne oco6eHHOCTen aHaTOMHnecKHx H3MeHeHHH, npo- 
HCxoflHmwx b reHepaTHBHon ccfiepe. Ycnex ceMeHomeHHa 3aBHCHT ot oco6eHHOCTeH 
npoxoxc^eHHH Bcex 3TanoB pa3BHTHH reHepaTHBHbix opraHOB h CTeneHH ccJ)opMHpoBaH- 
hocth MyxccKoro h xceHCKoro raMeTO(f)HTOB (Antosiewicz, 1961; HexpacoB, 1991). TojibKO 
ot6opom Haw6ojiee a^anTwpoBaHHbix k hobmm ycjiOBHHM oco6en, BbipameHHbix H3 ceMHH 
MecTHoil HHTpOTtyKifHH, hobmh BHfl moxcho BBecTH b KyjibTypy (HexpacoBa, 1976; EjiarHH, 
1980). 

OopMHpoBaHwe reHepaTHBHbix noneK ^peBecHbix pacTeHHH CBH3aHO c xteaTejibHOCTbio 
cneunajibHbix renepaTHBHbix, hjih (|)JiopajibHbix MepncTeM. Y 6ojibuiHHCTBa xbohhmx 
pacTeHHH nepexoA no6era k reHepaTHBHOMy pa3BHTHio npextonpeaejieH h 3aBHCHT ot 
jiOKajiH3auHH noOeroB b o6men cncTeMe BeTBJieHHa KpoHbi. npe^CTaBHTejiH po,aa Picea 
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A. Dietr. no cnoco6y h cpoKaM 3ajio>xeHHa renepaTHBHbix nonex oraocaTca k Tnny 
Tsuga— Picea (OyeHC, 1973). K 3TOMy Tnny OTHOcaTca bh^m, y KOTopbix BereTaTHBHbie 
h reHepaTHBHbie nonxn 3axjnoHeHbi b Kpoiomne Hemyn. PasBHTne BereTaraBHbix nonex 
npoHcxoflHT nepe3 c})a3bi yiyiHHeHHa no6era, 3axjiaflKH xpoiomnx nemyn h 3axjiaflKH 
npHMOpAneB xboh. 3ajioxceHHe Bcex na3yuiHbix nonex nponcxo^HT b ooto h to ace 
BpeM5i — panHen bcchoh 3a roa ,ao nbmeHna. Bctbh, Ha KOTopbix (^opMnpyioTca Mnxpo- 
h MaKpocTpo6njibi, HecyT Ha BepuiHHe anexcbi, KOTopbie ocTaioTca BereTaTHBHbiMH. 
Anexcbi cyOTepMHHajibHbix 6oxoBbix no6eroB Ha 3thx bctbax MoryT npeo6pa30BbiBaTbca 
b npwMopflHH MaKpocTpo6njiOB. Bojiee yaajieHHbie ot BepuiHHbi 6oxoBbie no6ern BToporo 
h 6ojiee hh3khx nopaziKOB HecyT anexcbi, KOTopbie ocTaioTca BereTaTHBHbiMH nnn 
TpaHC(})opMHpyioTca b MaxpocTpoOnjibi. 

Hapa^y c pa6oTaMH, coflepacamnMH OTpbiBOHHbie CBexieHna no Mopc})oreHe3y renepa- 
thbhhx nonex po^a Picea (MnxaneBCxaa, 1962; rnprimoB nap., 1964; CxynneHxo, 1970; 
Ko3y6oB, 1974), H3BecTHbi h ^eTanbHbie HCCJieflOBanna b stom HanpaBJieHHH (Owens et 
al., 1977; Cxynneuxo, 1985). B unxjie pa3BHTna MaxpocTpoOnnoB Picea obovata Ledeb. 

B. B. CxynneHXO (1985) BbwejiaeT 9 3TanoB. IlepBbie 3 3Tana ($opMHpoBaHHe penpojiyx- 
thbhoh nonxH aceHCxoro THna, 3ajioxceHne 6paxTen, 3ajioaceHne Maxpocnopoc})HJiJioB) 
AJiaTca b TeneHHe o^Horo BereTaunoHnoro nepno^a. Ha cjie^yiomHH ro,n bcchoh b 3anaTxax 
acencxnx cTpo6njiOB npoxo^HT 3Tan 3anoaceHna ceMa3anaTXOB. 3aTeM HacTynaeT 3Tan 
c|)opMHpoBaHHa Maxpocnop. IlepBbie fleneHna Maxpocnopbi npnBOAaT x Hanajiy 3Tana 
cj)opMHpoBaHHa aceHcxoro raMeTO^HTa. B nocne^yiomeM pa3BHTHH MaxpocTpoGnjia Bbme- 
jieHbi 3Tanbi o6pa30BaHna apxeroHneB, cJ)opMHpoBaHna aceHCxnx raMeT, onbmeHna c 
onjio^OTBopeHHeM h 3M6pnoreHe3a. B OTenecTBeHHon miTepaType sth 3Tanbi onHcaHbi 
AOCTaTOHHO fleTajibHO (ApTeMOB, 1976; KoH^paTbeBa, TnxoBa, 1979). 

B pa3BHTHH Myaccxoro peiipoAyxTHBuoro no6era — MnxpocTpoOnjia B. B. Cxynneuxo 
(1985) BbmejiaeT 6 3TanoB: 3ajioaceHne nonxn Myaccxoro THna, 3anoaceHHe MHxpocnopo- 
$hjijiob, 3ajioaceHne MnxpocnopaHrneB, c{)opMHpoBaHHe MHxpocnop, cJ)opMHpoBaHHe mhx- 
poraMeTO(|)HTOB, oOpaaoBamie MHxporaMeT. OTan 3ajioaceHna Myaccxon nonxn coBnaaaeT 
c nepnoflOM ynnnueHna MaTepnncxoro no6era, hto b ycjiOBnax cpe^Hen noxpoHbi Tanra 
y Picea obovata naOnioflaeTca c cepeflHHbi Man ro xoHua moha. 3Tan 3anoaceHHa 
MHxpocnopo(})H.njioB npoflOJixcaeTca ooth Mecau (niojib). 3ajioaceHne MnxpocnopaHrneB 
AJiHTca £0 xoHua BereTaunoHHoro nepno^a. OopMnpoBaHne MHxpocnop npnyponeHO x 
xoHuy anpejia—nepBoii nonoBHHe Maa. Pa3BHTne MnxporaMeTOcJ)HTOB jxo CTajjnn nbuiBue- 
Bbix 3epeH npoAOJixcaeTca ,ao nepBon nojiOBHHbi niOHa. 06pa30BaHne raMeT nponcxo^HT 
noc/ie nonaxianna nbuibueBoro 3epHa Ha ceMa3anaTOx. OTflejibHbie STanbi b pa3BHTnn 
MHxpocTpoOnjioB flOCTaTOHHO no^poOno onncaHbi mhotomh nccne^OBaTejiaMH (CxynneH- 
xo, 1970; Jlaypa, 1975; KoH^paTbeBa, TnxoBa, 1979; PoacflecTBencxnn, 1981; HexpacoBa, 
1983). O^Haxo Mopc})oreHe3 BereTaTHBHbix h reHepaTHBHbix nonex HHTpoflyunpOBaHHbix 
bh^ob po,aa Picea ocTaBanca noHTn He H3yneHHbiM. B HacToamen cTaTbe ^onojiHaiOTca h 
o6o6maiOTca ^aHHbie no Mopc})oreHe3y penpo^yxTHBHbix opraHOB y HHTpoAyunpoBaiiHbix 
bh^ob po,aa Picea b ycjiOBnax KapeJinn (KnmeHXO, TpeHHH, 1993; KnmeHxo n ap., 1994). 


MaTepnaji h MeTo^nxa 

HccneflOBaHHa npoBOOTJiHCb b no^30He cpe^Hen Tanra b BoTaHnnecxoM ca^y IleTpo- 
3aBO,acxoro roc. yH-Ta. OO'bexraMn nccjie,aoBaHnn cnyacnjin 1 aOopnreHHbin (Picea abies 
(L.) Karst.) n 2 HHTpo^yunpoBaHHbix (P. glauca (Mill.) Britt, P . pungens Engelm.) BHfla 
(Ta6n. 1). 

JXna H3yHeHna pa3BHTna reHepaTHBHon c(f)epbi cpe3ann pacTyutne no6ern c reHepaTHB- 
HblMH nOHXaMH H CTpo6nJiaMH C IOrO-3ana#HOH CTOpOHbl XpOHbl. riepHOAHHHOCTb HX OT6opa 
3aBncena ot nepnoaa BereTaunn n (|)eHOJioraHecxon 4)a3bi. MnxpocnoporeHe3 n pa3BHTne 
nbuibubi H3yHajin Ha BpeMeHHbix .aaBjieHHbix npenapaTax. Ana stoto coOnpann Myaccxne 
nonxn Hannuaa c nepBbix nnceji Maa, nepe3 xaxc^bie 3 cyT 4)nxcnpoBajin b cMecn sthjioboto 
cnnpTa n yxcycnon xhcjiotw n xpannjin b 70%-m cnnpTe b xojio,ztnjibHnxe. nbuibunxn Ma- 
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TABJIHUA 1 

Bo3pacT w BbicoTa aepeBbeB H3yneHHbix bhjhob pojua Picea , 
HHTpoflyuHpoBaHHbix k Kapejwio 


BliUbl 

npowcxoacaeHHe 
nocaaoHHoro MaTepnajia 

CpeaHHH 
B03paCT, JieT 

CpeaHflfl 
BbICOTa, M 

HajiHHHe 

ceMeHoiueHHfl 

Picea pungens 

C.-IleTep6ypr 

45 

16.2 

EcTb 

P. glauca 

C.-FIeTep6ypr 

42 

16.7 


P. abies 

neTp03aB0^CK 

56 

19.1 

» 


uepwpoBajiH npenapoBanbHOH hhioh b KpacHTejie (aueTOKapMHHe) Ha npeuMeTHOM cTemie. 
CTa^Hio pa3BHTHa nbuibubi onpeuemnH Ha cbctobom MHKpocKone. Pa3BHTHe xceHCKoro ra- 
MeTOc})HTa h 3apQHbima H3ynajiH Ha nocToaHHbix npenapaTax. FIpH stom npHMeHajiw uboh- 
Hyio cjpHKcaijHK) b rjiyTapajibuernue h ocmhh, npOBOUKy nepe3 cnnpT h aueTOH, 3aKJiiOHeHHe 
b snoKcnuHyio CMOJiy. Cpe3bi tojhuhhoh okojio 1 mkm npHroTOBJiajiH Ha yjibTpaMHKpOTOMe 
H OKpaUJHBaJIH B 1 %-M BOUHOM paCTBOpe MeTHJieHOBOrO CHHerO. 


Pe3yjibTaTbi h hx o6cy*^eHHe 

MuKpocnopo2ene3 u pa3eumue ntuibifu. riepBbin ot6op o6pa3uoB MyxccKHx noneK, 
npoBeAeHHbiH 6 V 1992 r., noKa3aji, hto MHKpocnopouHTbi b MHKpocnopaHrnax o6oco6h- 
JiHCb, t. e. Meii03 b hhx yxce Hanajica, npnneM y P. abies oh HaxouHJica Ha 6ojiee 
npo^BHHyTOH cTajiHH. flajibHenuiHe nccjieuoBaHHa noKa3ajiw, hto oOiuaa cxeMa Meno3a y 
Bcex H3ynaeMbix bhuob poua Picea b ochobhom coBnauaeT. Xou Meno3a b MHKpocnopo¬ 
uHTax P. glauca npeucTaBJieH Ha pwc. 1. 

KajieHjjapHbie cpoKH npoxoxcueHHa OTuejibHbix CTaunn MeH03a h pa3BHTHa nbuibubi y 
H3ynaeMbix bhuob npHBeueHbi b Ta6n. 2. B MHKpocnopouHTax OTuejibHoro cnopaHrna 
Meii03 HanHHaeTca noHTH chhxpohho, ho no ero xouy b pa3Hbix KjieTKax Ha6jnouaiOTC5i 
pa3JIHHHH B CKOpOCTH npOXOXCfleHHfl OTflCJIbHblX (f)a3. n03T0My B 3TOH TaOnnue yKa3aH 
npoueHT mieTOK, HaxouaiuHXCH b onpeuejieHHOH <£a3e. C MOMeHTa Hanajia aKTHBHbix c£>a3 
Meii03a (aHaKHHe3 uo CTauHH TeTpau MHKpocnop) y P. glauca h P. pungens npoxouHT 
5—6 cyT. Ha CTaunn TeTpau MHKpocnop nponcxouHT CHHxpoHH3auna pa3BHTHa kjictok: 
«OTCTaK)mHe» b xoue Meno3a MHKpocnopouHTbi Ha stoh ct3uhh BbipaBHHBaiOTCfl c 
OCTaJIbHbIMH. 

MccjieuoBaHHH noKa3anH, hto H3yneHHbie bhum Picea BecbMa 3aMeTHO pa3JiHHaiOTca 
no cpoKaM npoxoxcueHHa Meno3a b MHKpocnopouHTax. OrauHH TeTpau MHKpocnop y 
P. abies OTMenaeTca c 8 V, y P. glauca — c 13 V, y P. pungens — c 19 V. TaKHM 
o6pa30M, aGopnreHHbin bhu no cpoKaM Meno3a b MHKpocnopouHTax 3aMeTHO onepexcaeT 

HHTpOUyUHpOBaHHbie BHflbl. 

MnKpocnopbi, o6pa3yioiuHecH b pe3ynbTaTe Meno3a, HBJiaioTCH nepBbiMH kjictkbmh 
M yxccKoro raMeToc})HTa. Ot ctbuhh cboOouhmx MHKpocnop uo CTaunn 3penoH nbmbubi 
npoHcxouHT 4 uejieHHH kjictok. 3penaa nbuibua coctoht H3 ocTaTKOB uByx npoTajuinanb- 
Hbix, cH(J)OHoreHHOH, cnepMHoreHHon h CTepHjibHOH kjictok. Y Bcex H3yneHHbix bhjjob 
OHT oreHe3 MyxccKoro raMeToefwTa (no cTaunn 3pejiOH nbuibubi) ujimtca okojio lOcyT. B 

1992 r. nbuieHHe P. abies h P. glauca Hanajiocb 29 V, a y P. pungens — TOJibKO 5 VI. 
ribuieHne npouojixcaeTCH 2—3 cyT. 

IloBTopHbie Ha6jiioueHH5i 3a xouom Meno3a h pa3BHTneM nbuibubi, npoBeueHHbie b 

1993 r., noKa3ajin, hto 29 IV MHKpocnopouHTbi b MHKpocnopaHrnflx nccjieuyeMbix bhjiob 
H axounjiHCb b npoc}3a3e Meno3a I. Yxce k 5 V Meno3 y P . abies h P. glauca 3aKOHHHjica, 
h b MHKpocnopaHTH^x ccfjopMHpoBajiHCb TeTpa^bi MHKpocnop. 3aBepuieHHe Meno3a y 
P. pungens otmchcho TOJibKO 11 V. TaKHM o6pa30M, MHKpocnoporeHe3 b 1993 r. y Bcex 
bhuob npomeji noHTH na 10 cyT paHbine, neM b 1992 r. B 1993 r. 3pejiaa nbuibua b 
nbuibHHKax P. abies h P. glauca OTMenanacb 17 V, ho caMO nbuieHHe, b cba3h c 
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Phc. 1. Meno3 b MHKpocnopouHTax Picea glauca. 

A — npo(J>a3a (jmaKHHe3), E — MeTacf5a3a I, B — aHacJ)a3a I, r — HHTepKHHe3 (anana), M — MeTacf>a3a II, E — TeTpaaa MHKpo- 

cnop, x900. 


yxyamemieM noroflHbix ycjiOBHH, Hanajiocb TOJibxo 25 V. Y P. pungens 3a 2 rofla Ha6jno- 
^emm nbuneHHe npoxo^HJio iiohth b ooto h to xce BpeMa. 

TaKHM o6pa30M, npoBeflemibie HCCJie^OBaHHB noxa3ajin, hto npoflOJixcHTejibHOCTb h 
cpOKH npoxoxcaeHHH ^a3 Meno3a onpe^ejiaiOTCB xax 6nojiornHecxHMH oco6eHHOCTHMH 
BH^a, Tax H KOHKpeTHbIMH yCJIOBHHMH BereTailHH. ripn 3TOM 6oJIbIDHHCTBO HCCJie,aOBaTe- 
jien (Owens et al., 1977) peinaiomHM (JiaxTopoM CHHTaiOT TeMnepaTypHbin pexcHM, 
xapaKTepH3yiomHHca cyMMon 3(|)(})exTHBHbix TeMnepaTyp (6onee + 5 °C). Flo HanmM 
aaHHbiM, nJiB nojiHoro pa3BHTna nbuibiibi no MOMeHTa nbuieHna y P. abies n P. glauca 
Tpe6yeTC5i okojio 14 % (250 °C) ot cyMMbi 3c|3(})exTHBHbix TeMnepaTyp, ay P. pungens — 
20% (360 °C). no jiHTepaTypHbiM flamibiM (HexpacoBa, 1976), BejiHHHHa stoto noxa 3 a- 
Tejia AJia P. obovata cocTaBjraeT 9%. 
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TAEJIHLJA 2 

Xor Mewo3a h pa3BHTHe nbiJibUbi y pa3JiHHHbix bh,hob poaa Picea 
(no: KwmeHKo, TpeHHH, 1993) 



CyMMa 
3<l><l>eKTHB- 
HblX TeM- 
nepaTyp, 

°C 


Bm^w 


flaTa 

P. pungens 

P. glauca 

P. abies 

6 V 

47 

FIpo4)a3a I 

IIpo4)a3a I 

MeTa<l)a3a I — 4 %, 
anajibi — 70 %, 

MeTa<l)a3a II — 11 %, 
aHa$a3a II — 3.5 %, 

TeTpajibi MHKpocnop — 11.5 % 

8 V 

61 

To ace 

ripo<l)a3a I — 44 %, 
MeTa<J)a3a I — 42 %, 
aHa(J)a3a — 6 %, 
jmajibi — 8 % 

Terpajibi MHKpocnop, 
chhhhhho MeTa- h Tejio$a3a II 

10V 

78 

» » 

ripo$a3a I — 5 %, 
MeTacj)a3a I — 15.5 %, 
aHa4>a3a I — 6.5 %, 
jwaabi — 73 % 

TeTpajibi MHKpocnop 

13V 

90 

» » 

TeTpaabi MHKpocnop 

» » 

19 V 

142 

TeTpajibi MHKpocnop 

Momcht pacnajia TeT- 
pajj MHKpocnop 

CBo6oaHbie MHKpocnopbi 

24 V 

179 

MHKpocnopbi 

MHKpocnopbi 

npoiimo I aejieHHe 

27 V 

219 

CBoSo^Hbie MHKpo¬ 
cnopbi 

3-KJieTOHHaa nbuibna 

Ilbuibna H3 3—4 KJieTOK 

29 V 

251 

To xce 

Hanajio nbuieHHH 

Hanano nbweHHH 

2 VI 

317 

4-KJieTOHHaa nbuibixa 

— 

— 

5 VI 

364 

Haaajio nbuiemm 

— 

— 


Pa3eumue Meucicozo zaMemocpuma u 3apoduuia. B pa3BHTHH xeHCKoro raMeTO(|)HTa 
XBOHHbIX xopoino pa3JIHHaiOTC5I 2 CTajJHHI CBC>60flH05mepHa5I H KJICTOHHafl. IlepBaB (f)HK- 
caijHfl, npoBefleHHaa 17 V 1993 r., noKa3ajia, hto jkchckhh raMeTO(|)HT y Bcex 3 H3ynaeMbix 
bhjjob pojja Picea HaxoflHTca Ha CBoSoaHoajjepHOH CTajuiH (pnc. 2, A). B cepejjHHe 
Hyuejuiyca ceManoHKH HaxojjHTca nonocTb, BbicmnaeMaa cjiocm kjictok ceKpeTopHoii 
TKaHH, Tax Ha3biBaeMoro HyuejuiapHoro TaneTyMa. CBo6ojjHbie ajipbi MaKpocnoporaMeTO- 
cjjHTa OKpy^ceHbi MeM6paHOH, o6pa3yioineH Ha cpe3ax KpyroByio jihhhio h3bhjihctoh 
4)opMbi« 

Ha npenapaiax, 3a<J)HKCHpoBaHHbix 5 VI, bhjjho hto HHHUHauna apxeroHHeB yace 
npoH3omjia, h raMeTOcJ)HT HMeeT KJieTOHHoe CTpoeHHe. B sto BpeMa ueHTpajibHaa KJieTKa 
apxeroHHB oKpyaceHa oaHopaflHbiM cjioeM kjictok o6KJia#KH. Co3peBaHHe apxeroHHH 
H3ynaeMbix bhjjob b 1993 r, npojjojuKajiocb jjo Hanajia hiojib, Torjja KaK b 1992 r. stot 
npouecc 3aKOHHHjica yxce b hiohc. B ojjhom raMeTO(})HTe o6biHHO o6pa3yeTca HecKOjibKO 
apxeroHHeB. Y HHTpojiyuHpoBaHHbix bhjjob HepejjKo Ha6jHO / aaiOTCH npnsHaKH flereHepaijHH 
apxeroHHeB. Cyan no jiHTepaTypnbiM jjaHHbiM hphhhhoh flereHepaijHH apxeroHHeB b 
ceMH3anaTKax xbghhmx pacTeHHH name Bcero HBjiaeTca HejjoonbiJieHHe hjih onbuieHne 
CTepnjibHOH iibuibuoH (XpoMOBa, 1985). 

flpyraa c|)opMa xierenepaunH y HHTpojjyuHpoBaHHbix bhjiob Ha6jno,aaeTC5i Ha 6ojiee 
no3aHCH cTajiHH, a hmchho: Ha CTa^HH paHHero 3M6pHoreHe3a. IIpH stqh (JiopMe 
ZierenepauMH apxeroHHH pa3pymaiOTca. MnueioieTKa h kjictkh o6KJia#KH npw 3 tom 
nepecTaiOT pa3JiHHaTbca, nacTHHHO coxpaHaiOTca miuib o6ojiohkh kjictok. HwKaKHx 
cjieaoB npo3M6pno hjih 3apojjbima He o6HapyxcHBaeTca. 3apo,abHiieBaa nojiocTb b cJiopMH- 
pyioiiieMca ccmchh nycTaa. 3HaocnepM HMeeTca, ho kjictkh ero 6ojiee CBeTJibie, hcm y 


5 EoTammecKiiH xypnan, N» 10, 2002 r. 


105 




mm 

ilBlS 


Phc. 2. Pa3BHTHe ^ceHCKoro raMeTO^JHTa Picea glauca (1992 r.). 

A — paHHHa cTanHH CBo6oflHOJwepHoro raMeTcx^HTa (17 V), E — apxeroHHH b momcht onjioflOTBopeHHa (12 VII), B 
flereHepHpyiomHH raMeTocJ)HT, f — nerenepauHH 3apoflbiuia Ha paHHefi CTaami 3M6pnoreHe3a (26 VII); A, E — x 290: B, r 
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Phc. 3. CTpoeHHe ccmchh Picea glauca Ha pa 3 Htix CTaanax pa 3 BHTHH (1993 r.). 

AereHepauHfl 3 apoflbima Ha paHHefi CTajiHH 3 M 6 pHoreHe 3 a (26 VII), E — 3 apoflbim Ha HanajibHOH CTa^HH no 3 flHero sm- 
6 pHorene 3 a (9 VIII), B — 3 pejibiH 3apoabim (16 VIII), x 95. 


HopMajibHbix ceMHH. riofloGHaa KapTHHa Ha6jnojjajiacb y Larix sibirica Ledeb. (TpeHHH, 
1986) h Pinus sibirica Du Tour (TpeTbHKOBa, 1990). OrpoeHHe aceHCKoro raMeTO({)HTa 
P. glauca Ha pa3Hbix crajiHHX pa3BHTHH npejjcTaBJieHo Ha pnc. 3. 

HanajibHbie CTajjHH pa3BHTHa 3apojjwina xbohhwx pacTeHHH npoTeKaioT b apxeroHHH. 
riocne Bbixo^a sapoflbiina H3 apxeroHHH BbijjeJiaiOT 2 c{)a3bi — paHHero h no3,aHero 
3M6pHoreHe3a. Ha npenapaTax ccmhh P. abies h P. glauca , 3ac{)HKCHpoBaHHbix b KOHue 
Hiojifl, sapoflwm HaxoflHJica Ha 3aBepmaiomeH CTa#HH paHHero 3M6pHoreHe3a. y P. pun- 
gens no^oGHaa eraflHH b 1993 r. HacTynHJia jiHiub 9 VIII. 3apojjwin Ha jjaHHoii CTajjHH 
yxce HMeeT xapaKTepHyio juih xbohhwx pacTeHHH yojiHHeHHO-uHJiHHjjpHHecKyio c{)opMy. 
Ha AHCTajibHOM KOHue 3apojjwina moxcho pa3JiHHHTb npHMopjjHH ceMBflojieH h mnoMyjiy 
hjih 3anaTOHHbiH anexc no6era. Mexgjy jjHCTajibHbiM h npoKCHMajibHbiM noniocaMH 
3apo,abima HeT pe3KOH rpaHHUbi. Ero kjictkh cjia6o jjH({)({)epeHUHpoBaHbi h xapaKTepH3y- 
iotch MepwcTeMaTHHecKOH opraHH3auneH. 

Poct sapoflbima 3aKaHHHBaeTCH 6bicTpo, h yxce bo BTopoii jjeKaae aBrycTa b ceMeHax 
H3ynaeMbix bhjjob pojja Picea oh jjocTHraeT oKOHHaTeJibHbix pa3MepoB h coctoht H3 jihcto- 
no,ao6Hbix o6pa30BaHHH hjih ceMHjjojieH h pacnojioxceHHon HHxce ceMjmojieH cTe6jieBOH 
nacTH hjih ninoKOTHJiH. Homhmo 3anaTOHHoro anexca no6era y 3apojjwnia moxcho o6Hapy- 
xcHTb 3anaTOK KopHa, cocToamero H3 MepncTeMbi h MaccHBHoro KopHeBoro nexjiHKa. riocjie 
3TOH CTa^HH BHJJHMbIX CTpyKTypHbIX H3MCHCHHH B 3apOflbIIIie yJKe He npOHCXOJJHT. 

3apojjwin b ceMeHax pojja Picea , xax h jxpyrax xbohhwx, oxpyaceH 3HjjocnepMOM h 
3amnmeH ccmchhoh Koxcypoil. 3HjjocnepM b ceMeHax xbohhwx TpaHC({)opMHpyeTC5i H3 
KjieTOK xceHCKoro raMeTO({)HTa. IIpeBpameHHe KjieTOK xceHcxoro raMeTO({)HTa b kjictkh 
3anacaiomeH TKaHH nponcxojjHT b nepnoji onjiojjoTBopeHHH h b (J)a3e npo3M6pHoreHe3a. 
Pe3epBHbie BemecTBa 3HjjocnepMa, no jiHTepaTypHWM jjbhhwm, npejjcTaBJieHbi 3anacHbiMH 
6ejiKaMH, xcnpoM h KpaxMajioM (Luomatoki, 1977). no THny 3anacHbix BemecTB b 
3H,aocnepMe BbmejiHiOTCH 2 3ohw. Kjictkh BHyrpeHHeH 3ohw, HenocpejxcTBeHHO oKpyxca- 
lomeii (JjopMHpyiomHHCH sapoflbiin, coaepacaT b ochobhom KpaxMaji. BHyTpeHHaa 30Ha 
3HjxocnepMa b npouecce 3M6pnoreHe3a nojiHOCTbio pe3op6npyeTCH. B 3pejioM ceMeHH 
sapojjwin OKpyxceH SHjjocnepMOM, cojjepxcamHM jiHnHjjw h 6cjikh. 3th 3anacHbie BemecTBa 
yTHJiH3HpyioTCH b xojje npopacTaHHH ceMeHH. 

CjiejxyeT OTMeTHTb, hto ot 10 no 30% ccmhh HHTpojjyueHTOB jihuichw 3apojjwina, ho 
SH jiocnepM ohh HHorjia cojjepxcaT. HcTHHHaa npnpojia nojjoGHoro hbjichhb ocTaeTcg He 
BbiaCHeHHOH. CymecTByeT THnoTe3a o cymecTBOBaH hh TaK Ha3biBaeMoro CKpwToro reHe- 
THnecKoro rpy3a (Kockh, 1973). no mhchhio aBTopa, npn nepeKpecTHOM onwjieHHH 
ocHOBHaa nacTb stoto rpy3a ocTaeTca HeBbipaxceHHOH. OflHaxo jjaxce npn He3HanHTejibHOM 
caMoonbuieHHH jjencTBHe peueccHBHbix reHOB 6wcTpo o6HapyxcHBaeTCH. Bojibuiaa naerb 
bhjjob xbohhwx pacTeHHH, Kax H3BecTHo, jiHiueHa MexaHH3MOB, npenaTCTByiomHx CaMO- 
onjiojxoTBopeHHio nocjie caMOonwjieHHH. CpaBHHTejibHO He6ojibiuoe hhcjio oco6eH H3yna- 
eMbix bhjjob h hx yjjajieHHOCTb jipyr ot Apyra npenaTCTByiOT nepexpecTHOMy onwjieHHio. 
nosTOMy ranoTe3a o reHeTHnecKOM rpy3e, npHBojuimeM k o6pa30BaHHio nycTbix ccmbh, 
npejiCTaBJiaeTCH BecbMa BepoaTHOH. no mhchhio H. H. Xa30B0H (1989), jxereHepauHOHHbie 
npoueccw b HeonbiJieHHbix ceMjnanaTKax h 6jiOKHpoBaHHe pa3BHTHB xceHCKoro raMeTO- 
^)HTa y Pinus sylvestris L. Taxxce nponcxojiBT b ycjiOBHax CBoOojXHoro caMoonwjieHHB. 

TaKHM o6pa30M, H3 Bcex H3ynaeMwx bhjiob pojia Picea MaxcHMajibHoe 3ana3jibiBaHHe 
b npoxoxcAeHHH Bcex ochobhwx 3TanoB Mop4)oreHe3a, a Taxxce HanGojibiiiHH npoueHT 
nycTbix ceMBH OTMenaeTca y P. pungens , hto CBHjieTejibCTByeT o HaHMeHbmeH CTeneHH 
ajianTHpoBaHHOCTH reHepaTHBHOH ccjjepw aaHHoro BHjia k hobwm ycjioBHHM. 


BblBO^bl 

1. BHyTpHnoHenHoe pa3BHTHe reHepaTHBHbix opraHOB y a6opHreHHoro h HHTpojxyuH- 
poBaHHbix bhjxob npoxojiHT ojiHHaKOBbie 3Tanw. 06maa cxeMa Meno3a b MHKpocnopouHTax 
y hhx b ochobhom coBnajjaeT. y Bcex bhjiob Picea oh HaHHHaeTca noHTH oxiHOBpeMeHHO 
(Hanajio Maa). IIoBBjieHHe TeTpaji MHKpocnop y P. abies Ha6jnojiaeTCB Ha 5 — 9 cyT paHbiue, 
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neM y HHTpoayueHTOB. OHToreHe3 MyxccKoro raMeTO({)HTa no CTa^HH 3pejion nwjibubi 
juihtch okojio 10 cyT. 

2. ribuieHHe y P. abies w P. glauca HaHHHaeTca (kohcu Maa) Ha Heaejno paHbiue, neM 
y P. pungens. ripoflOJixcHTejibHOCTb h cpoKH npoxoxgjeHHH Bcex 3TanoB MHKpocnopo- h 
MHK poraMeToreHe3a onpeaejunoTCH noroxiHbiMH ycjioBHHMH TexymeH BereTauHH. fljia 
nojiHoro pa3BHTHH nbuibueBbix 3epeH y P. abies h P. glauca TpeOyeTca cyMMa nojioxcH- 
TejibHbix TeMnepaTyp 250 °C, ay P. pungens — 360 °C. Ha Bcex 3Tanax (J)opMHpoBaHHH 
nbuibubi oTKJioHeHHH ot HopMbi He o6HapyxceHO. 

3. npoueccbi MaKporaMeToreHe3a h 3M6pHoreHe3a y aOopHreHHoro h HHTpoayuHpo- 
BaHHbix BHflOB xapaKTepH3yioTCH cxo^HbiMH 3TanaMH. B cepeflHHe Maa xcchckhh raMeTo- 
(J)ht Haxo^HTCH eme Ha CBoOoflHoaaepHOH cTa^HH, a k Hanajiy hiohh oh yxce HMeeT 
KjieTOHHoe CTpoeHHe. 3M6pHoreHe3 HaHHHaeTCH b KOHue hiojih h 3aKaHHHBaeTca bo btopoh 
Aexa^e aBrycTa. 

4. B pa3BHTHH xceHCKoii reHepaTHBHoii c^epbi h b xo^e 3M6pnoreHe3a y HHTpoayuH- 
pOBaHHblX BHflOB BCTpeHaiOTCB pa3JTHHHOrO po^a OTKJIOHeHHH. FjiaBHbIMH H3 HHX HBJIBIOTCH 
^ereHepauHH xceHCKoro raMeTO({)HTa Ha cBoGojjHOHflepHOH cTa^HH h flecTpyicuHH apxe- 
roHHeB Ha craflHH npo3M6pHoreHe3a. B pe3yjibTaTe ot 10 no 30% ccmhh jiHineHbi 
3apoAbima, xoth nacTo h hmciot SH^ocnepM. IIphhhhoh stoto, no-BH^HMOMy, HBJiaeTca 
caMoonbuieHHe. 
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SUMMARY 

The investigation was carried out in the Botanical Gardens of the Petrozavodsk University (the 
middle taiga subzone). The development of the generative structures of an aboriginal (Picea abies) 
and 2 introduced ( P . glauca, P. pungens) species of the genus Picea were studied. 

Some differences were found between the species in the periods of sporo-, gameto- and 
embryogenesis. The development of female generative structures in the introduced species was 
marked to have different deviations during the embryogenesis. 
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OKOHHaTejibHbiH BapnaHT noayaeH 09. 02. 2001 


ripHBeaeHa KjiaccmjjHKannji JiecoB BepXHeii Haem ropHo-TaexcHoro h hhjkhch nacra noaroabuoBoro noacoB 
BypewHCKoro Haropba. FIpeacTaBaeHbi XBonm>ie jieca H3 Picea ajanensis h Larix cajanderi, a Taicxce jmcTBeHHbie 
jieca H3 Betula lanata, Populus suaveolens, Toisusu cardiophylla. 

KjiioqeBbie cjiOBa: SopeajibHbiH Jiec, Kjiaccn(|)HKauHfl, Picea ajanensis, Larix cajanderi, Betula lanata , 
EypeHHCKoe Haropbe, JtaabHHH Boctok. 

OnHcaHHe JiecoB BepxHHx noacoB BypeHHCKoro Haropba coaepacHTca b paxte pa6oT 
(ConaBa, 1934; OpnoB, 1955; MaHbKO, 1961; MaHbKo, Po3eH6epr, 1967; MaHbKo, 
BopouiHjioB, 19746; OcwnoB, 1994a, 6, 1999; He6aHKHH, 1999, h up.). OnHaxo oho 
ocTaeTca abho HenojiHbiM h bo mhofom 4)parMeHTapHbiM. 3aaana AaHHOH cTaTbH — ^aTb 
6ojiee nojiHoe npejjcTaBjieHHe o Jiecax 6jih3 BepxHen rpaHHUbi hx pacnpocTpaHeHHa Ha 
EypeHHCKOM Haropbe. 

PaiioH Hccjie^oBaHHH oxBaTbiBaeT xpe6Tbi >lM-AjiHHb, flycce-AjiHHb, ceBepHyio nacTb 
EypeHHCKoro xpe6Ta h EajpKajibCKHH xpe6eT h jiokht Bbiiue H3orHncw 1000 m. Hccne- 
AOBaHHR npoBeAeHbi Ha 6 KjnoneBbix ynacTicax (Ta6ji. 1). KmoneBbie ynacTKH Ha xpeOTe 
flycce-AjiHHb pacnoJioxceHbi Ha TeppHTOpHH EypeHHCKoro 3anoBeAHHKa. 

EypeHHCKoe Haropbe pacnoaoxceHO b ceBepHoii uacra AMypcKoro reoSaoxa, b npeaeaax mc303ohckoh 
3BreocHHKJiHHajibHOH cncTeMbi, h HMeeT xpaHHe reTeporeHHoe reoaorHHecxoe CTpoeHHe. 3aecb npeacTaBaeHbi 
aoBOjibHO xpynHbie rpaHHTHbie HHTpy3HBbi h jinnapHTOBbie 3cj3c})y3HBbi MejiOBoro B03pacTa h njioTHbie ocaaoHHbie 
nopoabi pa3Horo B03pacTa h pa3HOH CTeneHH MeTaM0p(f)H3Ma (TeKTOHHHecKaa..., 1978; KpacHbin, 1980). TopHbie 
xpeSTbi HMeiOT npeoSaaaaiomHe BbicoTbi nopaaKa 1500 m Haa yp. m., MaKCHMaabHbie BbicoTbi npeBbiinaioT 2000 m 
(MB amnHHHKOB, 1992). JIaHama(|)Tbi occboh Hacra ropHbix xpeSTOB MeHaiOTCa ot aabnHHOTHnHoro Bbicoxoropba 
c rpe6HeBHaHbiMH BepinuHaMH h MaccHBHoro Bbicoxoropba c naocKHMH BepniHHHbiMH noBepxHOCTaMH ao 
TaejKHO-roabuoBoro cpeaHeropba c oxpyrabiMH BepniHHaMH. PaccMaTpnBaeMaa TeppnTopHa pacnoaoxceHa Ha 
ioxchoh rpaHHue MHoroaeTHeMep3abix ropHbix nopoa (Ka3axoBa, 1976). 

EypeHHCKoe Haropbe xapaKTepn3yeTca MyccoHHbiM xanMaTOM yMepeHHbix mnpoT. H3-3a xoaoaHoii, cyxon 
h coaHeaHoii 3HMbi, npoxaaaHoro h BaaxtHoro aeTa 3Ta TeppHTopna, HecMOTpa Ha aoBoabHO roxcHbie umpoTbi, 
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TABJIMUA 1 

H3yHeHHbie KJHoaeBbie yaacTKH 



Teorpa^HHecKHe 

rijiomajib, 


KjiiOHeBOH ynacTOK 

KOOpjlHHaTbl 

Tojibi 

C. ULI. 

b. a. 

KM^ 


Xpe6eT 5lM-AnHHb 

BepxoBbH p. KOBpHXCKa (npHTOK p. CejIHTKaH) 

53°25' 

134°49' 

200 

1985 





1986 

Mctokh p. CejIHTKaH 

53°11' 

134°49' 

100 

1982 





1984 

Xpe6eT flycce-AnHHb 





IIpaBbie mctokh p. JleBaa Bypea 

52°08' 

134°46' 

20 

1989 

BepxoBba p. EpaH (npHTOK p. JleBaa Bypea) 
EajpKajibCKHH xpe6eT 

52°03' 

134°43' 

50 

1990 

BepxoBba p. Eojiojpkok (npHTOK p. ZlyKH-MaKHT) 

50°42' 

135°01' 

50 

1991 

CpeaHee TeaeHHe p. fep6H 

50°38' 

134°20' 

50 

1993 


nojiynaeT OTHocHTejibHo Mario Tenjia. KjiHMaT xapaKTepH3yeTca BecbMa bmcokoh CTeneHbio KOHTHHeHTajibHOCTH 
(HBaHOB, 1959; CKpbuibHHK, CKpbuibHHK, 1976 h ap.). HanpHMep, A. A. EopHcoB (1975) KBajiH(J)HunpyeT 

aaHHblii KJIHMaT KaK pe3KOKOHTHHCHTaJIbHbIH (b UIKaJie MOpCKOH-nepeXO^HblH-KOHTHHeHTaJlbHblH-pe3KOKOH- 

THHeHTaJIbHblH-CaMblH KOHTHHeHTaJlbHblH). OjIHaKO CTeneHb KOHTHHeHTajibHOCTH OHeHb CHJlbHO MeHHeTCfl no 

ce3qpaM roaa (I"Iojio30Ba, 1954) h xapaKTepH3yeTca bmcokhm npocTpaH ctbchhmm BapbnpoBaHHeM (lleTpoB, 1973; 
CypoBa, 1977). Ana juiana30Ha bmcot ot 1000 ao 2000 m cpeaHjra roaoBaa TeMnepaTypa B03ayxa HMeeT 3HaneHHH 

nopajiKa -5-10 °C (CnpaBOHHHK..., 1966; Kopotkhh h ap., 1987; Ca3biKHH, 1994), cpeaHaa TeMnepaTypa 

flHBapa-30 °C, hiojih — +15 °C. roaoBaa cyMMa ocajiKOB — 1000 mm, h3 hhx 80—90% BbinaaaeT c anpejia 

no 0KTa6pb h 10—20% —„c Hoa6pa no MapT (KapneHKO, 1968; CnpaBOHHHK..., 1966; BopncoB, 1970). roaoBaa 
HcnapaeMocTb — B03Mo>KHoe npn aaHHbix KJiHMaTHnecKHx ycjiOBHax ncnapeHne c otkpwtoh npecHOBoaHOH 
noBepxHOCTH — 350 mm (Eophcob, 1970). Ko3$4 )HI ^ HeHT yBJiaxoieHHa — OTHOiueHHe roaoBOH cyMMbi ocaaKOB 
k roaoBOH HcnapaeMOCTH — okojio 3 h cooTBeTCTByeT H36biTOHHO yBJiaxaieHHOMy KJiHMaTy. 


BypeHHCKoe Haropbe pacnojioxeHO b MecTe KOHTaKTa TaKHx pa3jiHHHbix b OoTaHHKo- 
reorpacf)HHecKOM acneKTe pernoHOB, KaK BocTOHHaa Cn6npb, Oxothh h MaHbHxcypna. Ha 
Kaxc^oM miiOHeBOM ynacTKe npeACTaBJieHbi rop h o-Ty Hjjpo b bi h h nojjrojibuoBbin noaca h Bep- 
xHaa nacTb ropHO-TaexcHoro noaca. B ropHO-TyHjipoBOM noace npeoGnajiaiOT TyH^poBaa (b 
6jih3khx k BbicoTHO-noacHbiM ycjiOBHax) n 3nHJiHTHO-jiHinaMHHKOBaa (Ha KaMeHHCTbix poc- 
cbinax h cKanax) pacTHTejibHOCTb. Ha njiocKnx BOflopasjjejiax BCTpenaiOTca 6ojioTa. Pacra- 
TejibHbin noKpoB no^rojibuoBoro noaca o6pa3yiOT 3apocjin KejjpoBoro cTJiaHHKa (Pinus pu- 
mila ), TyimpoBaa pacTHTejibHOCTb, jincTBeHHHHHbie h enoBbie pejjKOJiecbfl, KaMeHHo0epe3o- 
Bbie KpnBOJiecba (Betula lanata ), KycTapHHKOBbie 3apocjin (Duschekia fruticosa, Salix 
krylovii, Betula divaricata, Rhododendron aureum). B nojjrojibuOBOM noace flOBOJibHO iuh- 
poKO pacnpocTpaHeHbi KaMeHHCTbie poccbinn, CKanbi, BCTpenaiOTca 6ojioTa, nycTomn, jiyra. 
PacTHTejibHbin noKpoB BepxHen nacTH ropHO-TaexcHoro noaca o6pa3yiOT jieTHexBOHHbie 
(Larix cajanderi) h TeMHOXBOHHbie (Picea ajanensis) Jieca. B nonMe o6biHHbi jincTBeHHbie 
Jieca (Populus suaveolens, Toisusu cardiophylla). BcTpenaiOTca 6ojioTa. 


MaTepnajibi h MeTo^bi 

XlanHaa pa6oTa no^roTOBjieHa Ha ocHOBe okojio 100 noHBeHHO-reoOoTaHHHecKnx 
onncaHHH. B ycjiOBHax 3HaHHTejibHon HeoAHopoxiHocTH pacTHTejibHoro noKpoBa n jiaHjj- 
macjyra b uejiOM jiecHaa pacTHTejibHOCTb onncaHa Ha npoOHbix rniomajjax pa3MepoM ot 
600 jio 2000 m 2 . fljia ^peBOCToa onpejjejieHbi coMKHyTocTb KpoH, cpeAHne BbicoTa h 
jinaMeTp, Ha HeKOTopbix ynacTKax — cyMMa njiomajjeH nonepenHoro ceneHna (no MeTojjy 
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EmTepjiHxa) h B03pacT. CooTHomeHHe ^peBecHbix nopoA b ApeBocToe AaHo no 3anacy 
ctboaoboh ApeBecwHbi, b noApocTe — no hhcachhocth. Ana KycTapHHKOB onpeAeneHM 
COMKHyTOCTb KpOH, npoeKTHBHOe nOKpbITHe H BbICOTa, AAH TpaB, KyCTapHHHKOB, MXOB H 
jiHiuaHHHKOB — npoeKTHBHoe noKpbiTne n BbicoTa. npoeKTHBHoe noKpbiTne onpeAeneHO 
Ha ocHOBe aTajiOHOB h MeTOAHnecKHx npneMOB JI. T. PaMeHCKoro (1937). flna 6onbWHH- 
CTBa ynacTKOB BbinoJiHeHO onncaHne noHBeHHoro npocjmna. 

KnaccH(J)HKauHB necoB pa3pa6oTaHa Ha ocHOBe smnoro-cjmTOueHonorHHecKoro noA- 
xoAa (CyKaneB, 1961) c Hcnonb30BaHHeM npeACTaBjieHHii o xcH3HeHHOH c|)opMe coo6mec- 
TBa (KpblAOB, 1984). 3a OCHOBy KAaCCH(|)HKaUHOHHOH HepapXHH npHHaTbl CHHTaKCOHM 
cneAyiouiHx paHroB (npoeKT..., 1989): accounauHa—rpynna accounauHH—c|)opMauHa. 
H3yneHHbie jieca oTHeceHbi k cHHTaKcoHy EopeanbHbiH nee paHra KJiacca (J)opMauHH hah 
THna paCTHTeAbHOCTH. 

Ha3BaHHa CHHTaKcoHOB o6pa30BaHbi npeHMymecTBeHHo Ha ocHOBe nocToaHHbix ao- 
MHHaHTHblX BHAOB H XCH3HeHHbIX ({)OpM. flanee npHBeAeHbl Te CHHTaKCOHbl ApyrHX 
aBTopoB, pa6oTaBiuHx Ha EypeHHCKOM Haropbe h b npnneraiomHx ropHbix panoHax 
(Ha xpe6Tax TyKypHHipa, OraHOBoii, flxeyrAxeyp, b ceBepHOH h cpeAHen nacTH Chxo- 
T3-AAHHa), C KOTOpbIMH MOXCHO COOTHeCTH BblACAeHHbie CHHTaKCOHbl. HaCTOTa BCTpe- 
naeMocTH coo6mecTB AaHa no uiKaAe: oneHb peAKO — peAKo — AOBOAbHO peAKO —aobo- 
AbHo nacTO— nacTO—oneHb nacTo. 3aTeM AaHbi o6o6meHHbie onncaHHa. flna o6men- 
pHHaTbix THnoB apycoB no npeo6AaAaiomHM 6noMop(j)aM pa3AHHaioTca HecKOAbKO 

nOATHnOB! AAa MOXOBO-AHIliaHHHKOBOrO apyca - MOXOBOH H AHlUaHHHKOBblH nOATHnbl, 

AAa TpaBaHO-KyCTapHHHKOBOip — TpaBaHOH, KyCTapHHHKOBblH H TpaBaHO-KyCTapHHH- 
kobwh. B o6o6meHHbix onncaHHax Ana KaxcAoro apyca Ha3BaHbi nocToaHHbie o6nnbHbie 

BHAbl. 


XapaKTepncTHKa a eco b 
O opMauna: Picea ajanensis — AaHCKoenbHHK 

l.Tpynna accouHauHH: Picea ajanensis—Pleurozium schreberi—EAbHHK noAronbuo- 
Bbiii 3eAeHOMOUiHbin. HacTHHHo rpynna accounauHH Rhododendripiceetum (ConaBa, 1934, 
c. 178, 192). BKAionaeT rpynny accounauHH Cy6aAbnHHCKHe eAbHHKH c noAAecKOM H3 
KauiKapw (Ajanensi-Piceeta aureo-rhododendrosa) (Koacchhkob, 1969). MacTHHHo rpynna 
THnpB Aeca EAbHHKH c noAAecKOM H3 cy6aAbnHiicKHx KycTapHHKOB (MaHbKo, Bopouihaob, 
1974a). MacTHHHo rpynna THnoB Aeca EAbHHKH KycTapHHKOBbie reoMop^oAornnecKoro 
KOMnneKca noAronbuoBbie eAbHHKH (MaHbKo, 1987). Ha CKAOHax h HaAnoHMeHHbix 
Teppacax b 30HaAbHbix h 6ah3khx k hhm ycAOBHax BepxHeii nacTH ropHo-TaexcHoro h 
HHXCH eii nacTH noAroAbuoBoro noacoB. Macro (Ta6A. 2). 

а. Acc.: Picea ajanensis—Pleurozium schreberi—Rhododendron aureum—EAbHHK 
KaillKapHblH 3eAeHOMOmHbIH. HaCTHHHO THn Aeca EAbHHK C noAAecKOM H3 pOAOAeHApOHa 
30AOTHCToro (MaHbKO, BoponiHAOB, 19746; MaHbKo, 1987). Ha CKAOHax b HnxcHeii nacTH 
noAroAbuoBoro noaca. Macro. 

flpeBocTon: V—Va KAaccbi 6oHHTeTa, COMKHyTOCTb KpOH 0.3—0.4, BbicoTa 11—15 m, 
o6pa30BaH Picea ajanensis. noApocT: 300—2000 uiT./ra, 10P. KycrapHHKOBbiH apyc: 
COMKHyTOCTb KpoH 0.2, o6pa30BaH oTAeAbHbiMH KycTaMH Duschekia fruticosa h Pinus 
pumila. TpaBaHo-KycTapHHHKOBbiH apyc: npoeKTHBHoe noKpbiTHe 30 — 50%, BbicoTa 
30 cm, o6pa30BaH Rhododendron aureum, no MHKponoxc6nHaM pa3BHBaeTca pa3HOTpaBbe. 
Moxoboh apyc: npoeKTHBHoe noKpbiTHe 90%, BbicoTa 7—10 cm, o6pa30BaH Pleurozium 
schreberi. 

б. Acc.: Picea ajanensis—Larix cajanderi—Pleurozium schreberi—Rhododendron 
aureum—EAbHHK nncrBeHHHHHbiH KaniKapHbiH 3eneHOMouiHbiH. Ha ckaohobmx lUAeHcfjax 
b hhxchch nacTH noAroAbuoBoro noaca. PeAKo. 

flpeBocTOH: V — Va Knaccbi 6oHHTeTa, COMKHyTOCTb KpoH 0.4, BbicoTa 10—16 m; 
o6pa30BaH Picea ajanensis (8—9 cahhhu 3anaca ctboaoboh ApeBecHHbi) c ynacTHeM Larix 
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cajanderi (1—2 eAHHHUbi 3anaca, KpynHbie AepeBba AnaMeTpoM 30—50 cm, B03Bbimaio- 
mneca HaA ocuoBHbiM nonoroM ApeBocToa). FIoapoct: 400—2000 urr./ra., 10P + L. 
KycTapHHKOBbiH apyc: coMKHyrocTb KpoH 0.35 — 0.7, oOpasosaH Duschekia fruticosa, 
Pinus pumila h Betula divaricata. KycTapHHHKOBbiH apyc: npoeKTHBHoe noKpbiTHe 
30 — 60%, BbicoTa 20—30 cm, o6pa30BaH Rhododendron aureum, Vaccinium vitis-idaea, 
Phyllodoce caerulea h Ap. Moxoboh apyc: npoeKTHBHoe noicpbiTHe 80 — 95 %, BbicoTa 
5 — 10 cm, o6pa30BaH Pleurozium schreberi. 

b. Acc.: Picea ajanensis—Duschekia fruticosa—Hylocomium splendens—EnbHHK ojib- 

XOBHHKOBblH 3eneHOMOLUHblH. Tun Aeca EjibHHK C nOAAeCKOM H3 OAbXH KyCTapHHKOBOH 
(MaHbKO, BopomnnoB, 19746; MaHbKo, 1987). Ha xpyTbix cKJioHax b BepxHeii nacTH 
ropHO-TaexcHoro noaca. floBOAbHO peAKo. 

flpeBocTOH: V—Va Kjiaccbi OoHHTeTa, coMKHyTocTb xpoH 0.3—0.5, BbicoTa 10—18 m, 
o6pa30BaH Picea ajanensis (npw ynacTHH Betula lanata , o6maa coMKHyTocTb KpoH 
AOCTnraeT 0.7). FIoapoct: 200 —3500 uiT./ra., ejioBbiH, HHorAa c ynacTHeM 6epe30Boro. 
KycTapHHKOBbiH apyc: coMKHyTocTb KpoH 0.7—0.9, o6pa30BaH Duschekia fruticosa 
(BbicoTa 4 m) c ynacTHeM Pinus pumila. TpaBaHO-KycTapHHHKOBbiH apyc: npoeKTHBHoe 
noKpbiTHe 20—40%, BbicoTa 10—40 cm, o6pa30BaH Vaccinium vitis-idaea , HHorAa c 
ynacTHeM Rhododendron aureum , H3 TpaB o6nAbHbiMH 6biBaiOT Calamagrostis purpurea 
hjih Carex iljinii. Moxoboh apyc: npoeKTHBHoe noKpbiTHe 40—80%, BbicoTa 5—8 cm, 
o6pa30BaH Hylocomium splendens c ynacTHeM Pleurozium schreberi h HHorAa Sphagnum 
angustifolium. 

r. Acc.: Picea ajanensis—Betula lanata—Hylocomium splendens—EjibHHK KaMeH- 
Ho6epe30BbiH OAbxoBHHKOBbiH 3eneHOMoiUHbiH. Ha KpyTbix CKJioHax b BepxHefi nacTH 
ro^HO-TaexcHoro h HHacHeH nacTH noAroAbuoBoro noacoB. floBOAbHO peAKo. 

flpeBocTOH: V—Va Kjiaccbi 6 oHHTeTa, coMKHyTocTb KpoH 0.7—0.9, BbicoTa 9—15 m, 
o6pa30BaH Picea ajanensis (6 — 9 cahhhu 3 anaca, coMKHyTocTb KpoH 0.3 — 0.4,cjjopMnpyeT 
BepxHHH noAT>apyc) h Betula lanata (1 — 4 cahhhu 3anaca, coMKHyTocTb KpoH 0.5 — 0.9, 
(JjopMHpyeT hhjkhhh noAT^pyc). noApocT*. 100—5000 uiT./ra, npeHMymecTBeHHo enoBbiii. 
KycTapHHKOBbiH apyc: coMKHyTocTb KpoH 0.3—0.6, BbicoTa 2.5—4 m, o6pa30BaH Du¬ 
schekia fruticosa. TpaBaHO-KycTapHHHKOBbiH apyc: npoeKTHBHoe noKpbiTHe 12 — 40%, 
BbicoTa 15 — 25 cm, o 6 pa 30 BaH Vaccinium vitis-idaea, Calamagrostis purpurea h Ap. 
Moxoboh apyc: npoeKTHBHoe noKpbiTHe 25—90%, BbicoTa 5— 7 cm, o6pa30Ban Hyloco¬ 
mium splendens. 

2.rpynna accounauHH: Picea ajanensis—Aconitum umbrosum—EjibHHK noAronbuo- 
bmh pa3HOTpaBHbiH. BKAionaeT acc. Rhododendripiceetum herbosum (Poaoachapohobmh 
eAbHHK c TpaBanHCTbiM noKpOBOM) H3 rpynnbi accounauHH Rhododendripiceetum (ConaBa, 
1934). EAbHHK BbicoKOTpaBHbiH (BacHAbeB, KypeHitoBa, 1960). BKAionaeT rpynny acco- 
unauHH Cy6aAbnHHCKHe KycTapHHKOBbie enbHHKH (Ajanensi-Piceeta fruticosa subalpina), 
nacTHHHO rpynny accounauHH Cy6anbnnHCKHe pa3HOTpaBHbie eAbHHKH (Ajanensi-Piceeta 
herbosa subalpina) (Koacchhkob, 1969). HacTHMHO rpynna TnnoB Eabhhkh TpaBaHbie 
reoMopc|)OAorHHecKoro KOMnnexca TKnoB Aeca noAroAbuoBbie eAbHHKH (MaHbKo, 1987). 
Ha CKJioHax b 6ah3khx k 30HanbHbiM ycAOBHax hhxchch nacTH noAroAbuoBoro noaca. 
flOBOAbHO HaCTO. 

a. Acc.: Picea ajanensis—Aconitum umbrosum—EAbHHK KaMeHHo6epe30BbiH 3eAeHO- 
MouiHO“pa3HOTpaBHbiH. Tnn BepxHeropHbiH eAbHHK c 6epe3on KaMeHHOH (OpAOB, 1955). 
Ha CKAOHax b hhxchch nacTH noAroAbuoBoro noaca. floBOAbHO nacTO. 

flpeBOCTOH: V miacc OoHHTeTa, coMKHyTocTb KpoH 0.7—0.9, BbicoTa 16—17 m, o6pa- 
30BaH Picea ajanensis (6—9 cahhhu 3anaca, coMKHyrocTb KpoH 0.3 — 0.4, BbicoTa 15 — 
17 m) h Betula lanata (1 — 4 cahhhu 3anaca, coMKHyTocTb KpoH 0.5 — 0.9, cf)opMHpyeT 
hhxchhh noAi>Hpyc). noApocT: 2000—3000 urr./ra, eAOBbiii (npeo6naAaeT) h 6epe30Bbin. 
KycTapHHKOBbiH apyc: coMKHyTocTb KpoH 0.15 — 0.3, o6pa30BaH Duschekia fruticosa 
(BbicoTa 3 — 4 m) c He6oAbmHM ynacTHeM Pinus pumila. TpaBaHO-KycTapHHHKOBbiH apyc: 
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TAEJIMIJA 2 

XapaKTepHCTHKa CHHTaKCOHOB JieCHbIX COo6meCTB 


HoMep CMHTaKCOHa 

la 

16 

lB 

lr 

2a 

26 

3a 

Hhcjio onucaHHH 

3 

4 

8 

5 

3 

1 

6 

BwcoTa Haja yp. m., m 

1250—1300 

1280—1380 

1240—1480 

1300—1500 

1300—1450 

1290 

1250—1350 

ZIpeBecHbiH apyc, coMKHyrocTb 

V 0.35(0.3—0.4) 

V 0.4 

V 0.5(0.3—0.7) 

V 0.85(0.7—0.9) 

V 0.8(0.7—0.9) 

0.6 

V 0.35(0.3—Q4| 

KpOH 








Kjiacc SoHHTeTa 

V—Va 

V—Va 

V—Va 

V—Va 

V 

V 

V—Va 

BwcoTa, m 

14(11—15) 

14(10—16) 

14(10—18) 

13 (9—15) 

16 

15 

14(13—15) 

Picea ajanensis (Lindl. et Gord.) 
Fisch. ex Carr. 

V 10 

V 9 

V9(8—10) 

V 7 (6—9) 

V 7 (6—9) 

9 

V 10 

Larix cajanderi Mayr 

IV + 

V 2 

— 

— 

— 

— 

_ 

Betula lanata (Regel) V. Vassil. 

II + 

III + 

IV 1 (+ —2) 

V 3 (1—4) 

V 3 (1—4) 

1 

III + 

Sorbus sihirica Hedl. 

— 

— 

— 

— 

— 

_ 

_ 

Toisusu cardiophylla (Trautv. et 

— 

— 

— 

— 

— 

_ 

_ 

Mey.) Kimura 








rioapOCT, HHCJieHHOCTb, TbIC. 

V 0.9 (0.3—2) 

V 1 (0.4—2) 

V 1.8 (0.2—3.5) 

V 2.9 (0.1—5) 

V 2.3 (2—3) 

3 

V 1.5 (0.5—0 

uiT./ra 








Picea ajanensis (Lindl, et Gord.) 

V 10 

V 10 

V 9 (5—100) 

V 7 (4—8) 

V 8 (6—10) 

10 

V 9.2 (6—100 

Fisch. ex Carr. 








Larix cajanderi Mayr 

— 

III + 

— 

— 

— 

_ 

_ 

Betula lanata (Regel) V. Vassil. 

II + 

— 

II 2 (+ — 5) 

V 2 (+ — 5) 

V 1.6 (+ —4) 

+ 

II 2.5 (1— 4 ) 

Sorbus sibirica Hedl. 

— 

— 

— 

IV 2 (1-4) 

II + 

_ 

I + 

Toisusu cardiophylla (Trautv. et 

— 

— 

— 

— 

— 

— 

— 

Mey.) Kimura 








KycTapHHKOBbiH apyc, 

V 0.2 

V 0.5(0.35—0.7) 

V 0.8 (0.7—0.9) 

V 0.4 (0.3—0.6) 

V 0.2(0.15—0.3) 

0.4 

V 0.95 (0.9—11 

COMKHyTOCTb KpOH 








BbicoTa, m 

2.3 (1.6—3.5) 

1.8 (1.5—2.5) 

3.8 (3.6—4) 

3.4 (2.5—4) 

3.5 (3-4) 

3 

3.3 (2.5-4) 

Pinus pumila (Pall.) Regel 

IV 0.1 

V 0.25(0.2—0.4) 1 

V 0.35(0.1—0.7) 

IV 0.1 

IV 0.1 

+ 

V 0.4 (0.1—OLl 

Duschekia fruticosa (Rupr.) 

V 0.05 

VO. 15(0.1—0.2) 

V 0.65(0.4—0.9) 

V 0.4 (0.3—0.6) 

V 0.2 

0.4 

V 0.8*0.8—00 

Pouzar 








Betula divaricata Ledeb. 

IV 0.1 

V 0.2 (0.1—0.3) 

— 

— 

— 

— 

_ 

Sorbus sambucifolia Cham. 

IV 0.1 

II 0.05 

— 

— 

II + 

_ 

_ 

et Schlecht. 








Ribes triste Pall. 

— 

— 

— 

V 0.05 

IV + 

_ 

_ 

Rosa acicularis Lindl. 

— 

n + 

_ 

— 

— 

_ 

_ 

Rubus komarovii Nakai 

— 

— 

1 + 

I + 

11 + 

_ 

_ 

Atragene ochotensis Pall. 

— 

— 

— 

IV + 

_ 

_ 

_ 

Salix udensis Trautv. et Mey. 

_ 

— 

— 

— 

— 

| _ 

- 

TpaBaHO-KyCTapHHHKOBblH 

V 43 (35—50) 

V 48 (30—60) 

V 28 (20—40) 

V 22 (12—40) 

V 53 (45—65) 

70 

V 31 (30—35# 

apyc, npoeKTHBHoe noKpbiTHe 








BbicoTa, cm 

30 

25 (20—30) 

19(10—40) 

18(15—25) 

35 (25—40) 

40 

27 (20—301 

Hit3Kue KycTapHHKH, KycTap- 

V 38 (35—45) 

V 45 (20—50) 

V 23 (20—30) 

V 12(6—25) 

V 12(5—20) 

5 

V 23 (15—3* 

HHHKH H nOJiyKyCTapHHMKH 








Vaccinium vitis-idaea L. 

V 3 (+ — 8) 

V 10(3—20) 

V 18(8—28) 

V 8 (5—10) 

V 4 (1—8) 

1 

V 11 (2—20 

Spiraea beauverdiana Schneid. 

V 3 (+ — 8) 

V 2 (1—3) 

115(1—10) 

I + 

II 2 

1 

III 5 

Rhododendron aureum Georgi 

V 27 (15—35) 

V 23 (5—30) 

III 6 (+ — 12) 

I + 

II 8 

+ 

IV 5(1—101 ; 

Linnaea borealis L. 

V 1 

V 1 (+ — 3) 

II 1 (+ — 3) 

1113(1—5) 

V 2 (+ — 3) 

2 

II 2 

Vaccinium uliginosum L. 

11 + 

11 + 

— 

— 

— 

_ 

_ 

Ledum macrophyllum Tolm, 

IV 1 

III 5 (2—8) 

II + 

— 

— 

— 

II 1 (+ — 2) 

Chamaepericlymenum canaden- 
se (L.) Aschers. et Graebn. 

II 1 

II 20 

I 1 

119(5—12) 

II 12 

3 

114(1—6) 

Phyllodoce caerulea (L.) Bab. 

V 4 (+ — 8) 

IV 9 (5—15) 

II 2 (+ — 3) 

— 

11 + 

— 

_ 
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46 4b 5a 56 6a 66 6b 6r 7a 

4 7 5 1 4 2 3 1 5 

1200—1300 1100—1420 1160—1300 1290 1250—1270 1150 1110—1250 1180 1350—1500 

V 0.35 (0.3—0.4) V 0.45 (0.3—0.85) V 0.35 (0.3—0.4) 0.8 V 0.35 (0.3—0.4) 0.4 V 0.35 (0.3—0.4) 0.65 • V 0.9 (0.8— 1) 

V—Va V—Va IV—V V V—Va V—Va V—Va IV IV6 


V—Va 

V—Va 

IV—V 

V 

V—Va 

V—Va 

V—Va 

15 (12—16) 

13 (10—19) 

18(16—20) 

17 

15(13—16) 

13 

14(11—1 

V 2 (1—3) 

IV + 

IV 1 

4 

III + 

- 

IV + 

V 8 (7—9) 

V 10 

V9(8—10) 

1 + 

5 

1 

V 10 

10 

V 10 

— 

— 

III 1 (+ — 2) 

— 

: 

— 

— 


V 8 (6—10) 
11 + 


V 0.9 (0.3—1.5) 

V 1.5 (0.1—4) 

V 1.4 (0.8—3) 

1 

V 2.1 (1—4.5) 

0.5 

V 0.9 (0.2—2) 

0.8 

V 1.1 (0.2—2) 

V 8(7—10) 

V4(+ — 10) 

IV 6 (1—10) 

8 

V 4 (2—5) 

10 

V 4 (2—5) 

9 

III 6 (3—9) 

IV 2 

V7(4—10) 

V 5 (+ — 10) 

2 

V 6 (5—8) 

_ 

V 6 (5—8) 

1 

— 

11 + 

— 

11 + 

— 

— 

— 

— 

— 

IV 4 (2—6) 

— 

13 

11 + 

1 + 

+ 

— 

— 

: 

: 

V 3 (1—5) 

V 0.4 (0.15—0.7) 

V 0.8 (0.7—0.9) 

IV 0.1(0.05—0.2) 

0.2 

V 0.85 (0.8—0.9) 

0.25 

V 0.9 

0.9 

V 0.7(0.45—0.9) 

1.6 

1.4 (1.2—1.8) 

1.7 (1.5—2) 

4 

0.9 (0.8—1) 

1.4 

1.6 

1.6 

3.3 (2.5-4) 

V 0.2 (0.05—0.4) 

V 0.6 (0.4—0.85) 

IV0.05(+ —0.1) 

__ 

V 0.2 (0.1—0.25) 

_ 

V 0.6 (0.5—0.7) 

0.8 

V 0.2(0.05—0.3) 

III 0.05 

1 + 

11 + 

0.2 

— 

— 

IV 0.2(0.1—0.25) 

0.05 

V 0.6 (0.4—0.8) 

VO. 2(0.05—0.45) 

V 0.4 (0.05—0.6) 

III0.05(+ — 0.1) 

— 

V 0.7 (0.6—0.8) 

0.25 

V 0.5 (0.4—0.75) 

0.2 

— 

III 0.1 

— 

1 + 

— 

— 

— 

— 

— 

— 

_ 

_ 

1 + 

_ 

_ 

_ 

_ 

— 

IV 0.05 

III + 

— 

1 + 

— 

— 

— 

— 

— 

— 


V 41 (20—55) V 48 (35—60) V 67 (45—80) 60 V 48 (40—65) 55 V 55 (40—65) 65 V 37 (30—40) 


31 (25—40) 

36 (30—40) 

39 (30—45) 

40 

23 (20—25) 

25 

38 (35—40) 

35 

39 (35—40) 

V 40 (15—55) 

V 47 (35—60) 

V 5 (+ — 10) 

8 

V 41 (35-45) 

15 

V 53 (40—60) 

60 

V 14 (7—20) 

V 7 (3—15) 

V 17 (8—25) 

IV 2 (+ — 5) 

3 

V 5 (3—8) 

+ 

V9(7—12) 

22 

V 6 (3—10) 

V 1 (+ —2) 

IV J(+ —3) 

IV 1 (+ —3) 

2 

IV 2 

+ 

II 1 

2 

IV 3 (2—5) 

V 23 (8—50) 

V 19 (2—40) 

II 1 

— 

V 10(5—17) 

— 

V 25 (22—30) 

25 

V5(2—10) 

III 1 

— 

IV 1 (+ —3) 

3 

11 + 

+ 

11 + 

— 

II 2 

IV ! (+ —4) 

V3(+—10) 

1 + 

— 

V5(2—10) 

+ 

V 10(1—22) 

1 

- 

III 4 (+ — 8) 

III 12(4—20) 

— 

— 

11 + 

— 

IV 13(10-15) 

— 

12 

II 3 

— 

1 + 

— 

— 

— 

11 + 

— 

— 

IV 5 (+ — 12) 

V 3 (1—5) 

_ 

_ 

11 + 

_ 

11 + 

— 

— 
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HoMep CHHTaKcoHa 

la 

16 

Ib 

ir 

2a 

m 

3a 

Hhcjio onHcaHHi'i 

3 

4 

8 

5 

3 

1 

6 

BucoTa Haa yp. m., m 

1250—1300 

1280—1380 

1240—1480 

1300—1500 

1300—1450 

1290 

1250—1350 

Ledum hypoleucum Kom. 

_ 

_ 

II 1 

1 + 

_ 

+ 

IV 2 (+ — 6) 

Empetrum sibiricum V. Vassil. 

II1 

III + 

— 

— 

— 

— 

— 

Rubus chamaemorus L. 

— 

11 + 

— 

— 

— 

— 

II 6 (2—10) 

Rubus arcticus L. 

11 + 

— 

— 

— 

— 

+ 

— 

Cassiope ericoules (Pall.) D. 

IV 1 

1115(1—8) 

— 

— 

— 

— 

— 

Don 








Ledum palustre L. 

— 

— 

— 

— 

— 

— 

— 

Oxycoccus microcarpus Turcz. 

— 

— 

— 

— 

— 

— 

— 

ex Rupr. 








Rubus humulifolius C. A. Mey. 

— 

— 

— 

— 

— 


116(1—10) 

Sorbaria grandiflora (Sweet) 

— 

— 

1 + 

12 

— 

— 

— 

Maxim. 








Orthilia secunda (L.) House 

11 + 

— 

— 

— 

— 

— 

— 

TpaBbi 

V6(2—15) 

V 3 (+ — 10) 

V8(+ —30) 

V 12(8—15) 

V 45 (30—65) 

70 

V 12(2—18) 

Streptopus streptopoides 

V + 

v + 

II 2 

III 1 

V 1 

+ 

V I (+ — 2) 

(Ledeb.) Frye et Rigg 








Calamagrostis purpurea (Trin.) 

11 + 

V + 

II4 (+ — 12) 

1114(1—7) 

V 6 (+ — 10) 

6 

IV 1(+ —3) 

Trin. 








Veratrum oxysepalum Turcz. 

II 2 

III 1 

15 

1 + 

IV 6 (2—10) 

10 

— 

Tilingia ajanensis Regel et Til. 

IV 1 

11 + 

1 + 

I 1 

11 + 

2 

— 

Carex globularis L. 

II 1 

IV 1 

— 

— 

— 

2 

— 

Aconitum umbrosum (Korsh.) 

11 + 

— 

II4 (+ — 7) 

IV 1 (+ —2) 

V 7 (3—10) 

5 

— 

Kom. 1 








Lycopodium annotinum L. 

IV 2 

Ill 1 

114(1—8) 

II 3 

IV 1 

+ 

V 1 (+ — 3) 

Corydalis gigantea Trautv. et 

IV 3 (+ — 5) 

— 

15 

— 

II3 

— 

11 6 (2—10) 

Mey. 








Carex iljinii V. Krecz. 

— 

II 1 

IV 4 (+ — 10) 

— 

‘ — 

20 

V9(4—18) 

Aconitum karafutense Miyabe et 

II + 

— 

— 

Ill 

IV 2 (1—3) 

1 

— 

Nakai 








Calamagrostis lapponica (Wah- 

— 

Ill + 

11 + 

II2 

— 

— 

« II + 

lenb.) C. Hartm. 








Sanguisorba stipulata Raf. | 

— 

III + 

— 

— 

IV 5 (+ — 10) 

15 

— 

Angelica saxatilis Turcz. ex 

11 + 

11 + 

— 

11 + 

V + 

+ 

— 

I^edeb. 








Oxalis acetosella L. 

11 + 

— 

— 

IV 1 

V 1 (+ — 2) 

— 

I 1 

Carex pallida C. A. Mey. 

11 + 

11 + 

— 

11 + 

II 1 

— 

— 

Saussurea triangulata Trautv. et 

— 

— 

— 

1 + 

IV 1 

2 

— 

Mey. 








Dryopteris expansa (C. Presl) 

II 1 

— 

13 

11 + 

V 7 (+— 10) 

+ 

— 

Fras.-Jenk. et Jermy 








Aruncus dioicus (Walt.) Fern. 

11 + 

— 

1 + 

III + 

IV 1 (+ — 2) 

— 

— 

Aegopodium alpestre Ledeb. 

11 + 

— 

— 

I 1 

II 1 

— 


Viola kusnezowiana W. Beck. 

II 2 

— 

— 

1 + 

II15 

— 

— 

Bistorta elliptica (Willd, ex 

11 + 

11 + 

- 

— 

— 

— 

— 

Spreng.) Kom. 








Cacalia auriculata DC. 

— 

— 

— 

Ill + 

IV 8 (5—10) 

2 

— 

Maianthemum bifolium (L.) 

— 

— 

— 

11 + 

IV 1 

— 

— 

F. W. Schmidt 








Solidago spiraeifolia Fisch. ex 

— 

— 

— 

1 + 

— 

- 

— 

Herd. 








Coptis trifolia (L.) Salisb. 

— 

11 + 

— 

— 

11 + 

— 

— 

Polemonium schmidtii Klok. 

— 

— 

— 

— 

11 + 

— 

— 

Trollius uniflorus Sipl. 

11 + 

— 

— 

— 

II 2 

— 

— 

Viola epipsiloides A. et D. 

— 

— 

— 

— 

115 

— 

— 

Love 
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HoMep ciiHTaKCOHa 

la 

16 

lB 

lr 

2a 

26 

3a 

Hhcjio onucaHHH 

3 

4 

8 

5 

3 

1 

6 

BbicoTa Haa yp. m., m 

1250—1300 

1280—1380 

1240—1480 

1300—1500 

1300—1450 

1290 

1250—1350 

Pyrola rotundifolia L. 

_ 

_ 

_ 

III 2 


_ 

_ 

Calamagrostis barbata V. Vas- 

— 

— 

I l 

15 

II 2 

— 

— 

sil. 








Ligularia sibirica (L.) Cass. 

— 

— 

— 

I 1 

— 

— 

— 

Carex sabynensis Less, ex 

— 

— 

— 

— 

11 + 

+ 

— 

Kunth 








Gymnocarpium dryopteris (L.) 

- 

- 

1 + 

IV 2 

- 

- 

- 

Newm. 








Trientalis europaea L. 

— 

— 

— 

— 

— 

— . 

— 

Luz.ula sibirica V. Krecz. 

— 

— 

— 

— 

— 

— 

— 

Tephroseris lenensis (Schischk.) 

— 

— 

— 

— 

— 

— 

— 

Holub 








Bistorta vivipara (L.) 

— 

— 

— 

— 

— 

— 

— 

S. F. Gray 








Smilacina davurica Fisch. 

— 

II1 

— 

— 

11 1 

— 

— 

et Mey. 








Saxifraga aestivalis Fisch. et 

II 1 

— 

— 

11 + 

II 1 

— 

— 

Mey. 








Caltha sibirica (Regel) Makino 

— 

— 

— 

— 

— 

2 

— 

Carex falcata Turcz. 

— 

— 

— 

— 

— 

— 

— 

Avenula dahurica (Kom.) 

— 

— 

— 

— 

— 

— 

— 

Holub 








Festuca ovina L. 

— 

— 

— 

— 

— 

— 

— 

Diplazium sibiricum (Turcz. 

— 

— 

1 + 

II 2 

— 

— 

— 

ex G. Kunze) Kurata 








Equisetum sylvaticum L. 

— 

— 

— 

— 

— 

1 

— 

Luzula parviflora (Ehrh.) Desv. 

— 

— 

— 

— 

— 

— 

— 

Parnassia palustris L. 

— 

— 

— 

— 

— 

— 

— 

Smilacina trifolia (L.) Desf. 

— 

— 

— 

— 

— 

— 

1 + 

Arctagrostis latifolia (R. Br.) 

— 

— 

— 

— 

— 

— 

— 

Griseb. 

Saxifraga nudicaulis D. Don 

_ 

_' 

_ 

_ 


_ 

* 

Carex saxatilis L. 

— 

— 

— 

— 

— 

— 

— 

Aconitum subvillosum Worosch. 

— 

— 

— 

— 

— 

— 

— 

Carex lotiacea L. 

— 

— 

— 

— 

— 


— 

MoXOBO-JIHlliaHHHKOBblH apyC, 

V 90 

V 84 (80—95) 

V 59 (40—75) 

V 67 (25—90) 

V 42 (30—60) 

65 

V 84 (80—90) 

npoeKTHBHoe noxpbi- 

THe 








BbicoTa. cm 

8 (7—10) 

7(5—10) 

7 (5-8) 

6 (5-7) 

5 (3-7) 

7 

7 

Mxh 

V 90 

V 84 (80—95) 

V 59 (40—75) 

V 67 (25—90) 

V 42 (30—60) 

65 

V 84 (80—90) 

Pleurozium schreberi (Brid.) 

V 83 (80—90) 

V 65 (40—95) 

V 10 (5—15) 

III 3 (2—5) 

IV 18(10—25) 

15 

V 2(+ — 5) 

Mitt. 








Ptilium crista-castrensis 

V + 

V 6 (+ — 20) 

III 1 

V 2 (+ — 3) 

IV + 

— 

III + 

(Hedw.) De Not. 








Hylocomium splendens (Hedw.) 

V 3 (+ — 5) 

IV 9 (2—15) 

V 39 (25—55) 

V 60 (22—90) 

V 14(2—30) 

8 

V9(+ — 15) 

Schimp. 








Sphagnum angustifolium (Russ. 

— 

III 5 (2—8) 

V 13 (+ — 30) 

III 5 (+— 15) 

— 

40 

V 73 (65—85) 

ex Russ.) C. Jens. 








Polytrichum jensenii Hag. 

— 

11 + 

I 1 

1 + 

11 + 

— 

13 

Dicranum sp. 

V 3 (+ — 5) 

IV 1 (+ — 2) 

III 2 (+ — 3) 

12 

V 1 (+ — 3) 

+ 

1 + 

Sphagnum girgensohnii Russ. 

IV 1 (+—2) 

III 5 (+ — 10) 

— 

— 

— 

— 

— 

Hyiocomiastrum pyrenaicum 

11 + 

— 

I + 

— 

IV 14 (2—25) 

2 

— 

(Spiuce) Fleisch. 
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TAEJIMLJA 2 (npodoAMeHue) 


4a 

46 

4b 

5a 

56 

6a 

66 

6b 

6r 

7a 

8 

4 

7 

5 

1 

4 

2 

3 

1 

5 

»—1300 

1200—1300 

1100—1420 

1160—1300 

1290 

1250—1270 

1150 

1110—1250 

1180 

1350—1500 

1 + 

_ 

_ 

1 + 

_ 

_ 

_ 

_ 

_ 

IV 2 (+ — 3) 

— 

— 

— 

— 

— 

— 

— 

— 

— 

IV 6 (2—10) 

— 

_ 

_ 

112(1—3) 

_ 

_ 

+ 

— 

— 

I 1 

1 + 

— 

— 

11 + 

— 

— 

— 

— 

— 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Ill 2 (+ — 3) 

11 + 

_ 

__ 

11 + 

_ 

_ 

+ 

_ 

_ 

— 

1 + 

— 

— 

III 1 (+ —2) 

— 

— 

3 

— 

— 

— 

11 + 

— 

— 

11 + 

— 

— 

+ 

— 

— 

— 

11 + 

- 

- 

1 + 

- 

-- 

+ 

- 

- 

- 

- 

- 

- 

I 10 

- 

- 

- 


- 

- 

- 


- 

- 

- 

- 

- 

- 

~ 

- 

_ 

_ 

_ 

13 

_ 

_ 

+ 

— 

_ 

_ 

1 + 

— 

— 

13 

— 

— 

1 

— 

— 

— 

1 + 

— 

— 

11 + 

— 

— 

— 

— 

— 

— 

1 + 

— 

— 

II 1 

— 

— 

__ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

—■ 



“ 

— 

— 

— 

— 

— 

— 

+ 

— 

- 

- 

— 

— 

— 

I 1 

— 

— 

+ 

— 

— 

— 

— 

— 

— 

1 + 

— 

— 

+ 

— 

— 

— 

— 

— 

— 

— 

— 

11 + 

— 

— 

— 

— 

— 

— 

— 

1 + 

— 

— 

+ 

— 

— 

— 

_ 

_ 

— 

_ 

_ 

— 

— 

II 3 

— 

1 + 

— 

— 

— 

12 

— 

— 

• 3 

— 

— 

— 

— 

— 

— 

I 1 

— 

- 

- 

- 

- 

1 + 

— 

— 

- 

1 + 

— 

— 

1 

— 

— 

~ 

4 (65—95) 

V 86 (75—95) 

V 87 (75—95) 

V 45 (20—70) 

40 

V 91 (90—95) 

80 

V 91 (85—98) 

75 

V 17 (8—35) 

\ (6-9) 

8 

7 (5-9) 

5 (4-6) 

4 

7 

10 

7 

7 

4 (3-5) 

9 (55—95) 

V 86 (75—95) 

V 84 (75—95) 

V 45 (20—70) 

40 

V 91 (90—95) 

80 

V 91 (85—98) 

75 

V 17(8—35) 

6 (55—95) 

V 83 (75—90) 

V 65 (45—75) 

V 20 (10—30) 

30 

V 14 (5—30) 

+ 

V6(3—10) 

18 

II 2(1—3) 

1 (+ — 3) 

V 2 (+ — 3) 

V 2 (+ — 5) 

II 1 

- 

IV + 

+ 

IV + 

1 

1112(1—3) 

11 + 

11 + 

— 

V 12 (+ — 35) 

1 

- 

- 

- 

+ 

V 14(3—35) 

6(2—10) 

- 

Ill 25 (5—40) 

II 3 

2 

V 61 (30—80) 

40 

V 85 (80—95) 

55 


1 + 

11 + 

11 + 

III + 

_ 

V 2 (+ — 3) 

+ 

II 1 

— 

— 

II 1 

— 

— 

11 + 

1 

— 

— 

— 

— 

V 1 (+— 2) 

11 + 

IV 3 (+ — 5) 

— 

1 + 

— 

— 

40 

— 

— 

— 


— 

— 

IV6(+— 10) 

— 

— 

+ 

— 

— 

— 
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HoMep CHHTaKCOHa 

la 

16 

1b 

lr 

2a 

26 

3a 

Mhcjio onHcaHHii 

2 

4 

8 

5 

3 

1 

6 

BbicoTa naa yp. m., m 

1250—1300 

1280—1380 

1240—1480 

1300—1500 

1300—1450 

1290 

1250—1350 

Sanionia uncinata (Hedw.) Loes- 

113 

_ 

_ 

_ 

II1 



ke 








Aulacomnium palustre (Hedw.) 

- 

— 

— 

— 

_ 

+ 

11 + 

Schwaegr. 








Rhytidiadelphus triquetrus 

— 

— 

I + 

— 

II 3 

2 

— 

(Hedw.) Warnst. 








Sphagnum capillifolium (Ehrh.) 

— 

— 

— 

— 

— 

— 

— 

Hedw. 








Polytrichastrum alpinum 

— 

— 

— 

— 

— 

— 

— 

(Hedw.) G. L. Sm. 








Brachythecium reflexum 

— 

— 

— 

— 

IV 3 

— 

1 + 

(Starke) Schimp. 








Hypnum lindhergii Mitt. 

— 

— 

— 

— 

— 

— 

— 

Sphagnum russowii Warnst 

113 

— 

— 

— 

— 

— 

— 

JlHUiaHHHKIl 

V + 

v + 

II1 

II1 

IV + 

_ 

_ 

Cetraria laevigata Rassad. 

IV + 

v + 

II1 

11 

11 + 

— 

— 

Cladina rangiferina (L.) Nyl. 

IV + 

11 + 

— 

— 

— 

— 

— 

Cladonia ecmocyna Leight. 

11 + 

— 

1 + 

— 

— 

— 

— 

Cladina stellaris (Opiz) Brodo 

— 

— 

— 

— 

— 

— 

— 

Cetraria islandica (L.) Ach. 

— 

— 

— 

— 

— 

— 

— 


npHMenaHHe. npHBe/ieHo cpe/tHee apH<})MeTHHecKoe (b cKo6Kax — MHHHMajibHoe h MaxcHMajibHoe) 3HaneHHc 
napaMeTpoB, phmckhmh uHtfcpaMH yKa3awo iioctojihctbo bhuob m ripycoB (I — 1—20, II — 21—40, III — 41—60, IV — 
61—80, V — 81—100%). bhjxob apeBecHoro apyca aaHO cooTHoiueHHe no 3anacy ctbojioboh apeBecHHbi, aji* 
noapocra — cooTHoiueHHe no hhcjichhocth. JJpsi apeBecHoro apyca, K>cTapHHKOBoro apyca, BnaoB KycTapHHKOBoro ripyca 
yKa3aHa coMKHyTocTb Kpon, «+» o3Ha4aeT MeHee 0.025. Jijin BnaoB TpaBH ho - Ky cTapHHM KOBoro h MoxoBo-anmaHHMKOBoro 
flpycoB yKa3ano npoeKTHBHoe noKpbiTHe b %, «+» o3HaMaeT MeHee 0.5 %. XapaicrepHCTHKa npHBeaeHa Ha ocHOBe THnHHHbn 
onncaHHH, mhcjio KOTopbix oTMeneHo bo BTopon cTpoxe TaOanubi. B cnHTaKcoHax Taioce npHcyrcTByiOT caeayiomwe bhau: 
la — Campanula langsdofjfiana Fisch. ex Trautv. et Mey. (1I+), Diphasiastrum alpinum (L.) Holub (II+), 1b — Gymnocarpium 
jessoense (Koids.) Koidz. (l+), Dieramini majus Sm. (I 10), lr — Rubus sachalinensis Levi. (I+), Aquilegia amurensis Kom. 
(I+), Dicranum congestum Brid. (I 1), Rhytidinm rugosum (Hedw.) Kindb. (I+), Bryum sp. (I +)> Peltigera leucophlebia (Nyl.) 
Gyelnik (I +), 2a — Acelidanthus anticleoides Trautv. et C. A. Mey. (II+), Huperzia selago (L.) Bemh. ex Schrank et Mart. 
(II 1), Hypnum plicatulum (Lindb.) Jaeg. (II+), Pohlia nutans (Hedw.) Lindb. (II+), Peltigera aphthosa (L.) Willd. (II+), 
4a — Carex vaginata Tausch (I +-), Lycopodium lagopus (Laest.) Zinserl. ex Kuzen. (I+), Dicranum scoparium Hedw. (I 3), 
Allocetraria cucullata (Bellardi) Randl. et Saag (II+), Cladonia sp. (I+), 46 — Aulacomnium turgidum (Wahlenb.) Schwaegr. 


npoeKTHBHoe noKpbiTHe 45—65 %, BbicoTa 25—40 cm, o6pa30Ban Aconitum umbrosum, 
Calamagrostis purpurea , Dryopteris expansa , Vaccinium vitis-idaea h ,ap. Moxoboh apyc: 
npoeKTHBHoe noKpbiTHe 30—60%, BbicoTa 3— 7 cm, o6pa30BaH Hylocomium splendens, 
Pleurozium schreberi hjih Hylocomiastrum pyrenaicum. 

6 .Acc,: Picea ajanensis—Sphagnum angustifolium—Sanguisorba stipulata— Ejibhhk 
c 4 )arHOBO-pa 3 HOTpaBHbiH. Ha CKJiOHax b BepxHen nacTH ropHO-TaeacHoro h hhxchch nacTH 
noarojibuoBoro noacoB. OneHb pejiKO. 

flpeBocTon: V Kjiacc OoHHTeTa, coMKiiyrocTb KpoH 0.55, BbicoTa 15 m, o 6 pa 30 BaH Picea 
ajanensis (9 e^HHHu 3anaca, coMKnyTOCTb Kpon 0.4) h Betula lanata (coMKHyTocTb KpoH 
0.3, o6pa3yeT hhxchhh noxo>apyc). IIonpocT: 3000 nrr./ra, 10 P + B. KycTapniiKOBbin apyc: 
coMKHyTocTb Kpon 0.4, o6pa30BaH Duschekia fruticosa (BbicoTa 3 m). TpaBanon apyc: 
npoeKTHBHoe noKpbiTHe 70%, BbicoTa 35 cm, o6pa30BaH Sanguisorba stipulata , Veratrum 
oxysepalum , Carex iljinii h np. Moxoboh apyc: npoeKTHBHoe noKpbiTHe 65%, BbicoTa 
7 cm, o6pa30BaH Sphagnum angustifolium. 

3. Tpynna accounauHn: Picea ajanensis—Sphagnum angustifolium—-E jibhhk cc^arao- 
Bbin. BKjnonaeT AaHCKHH ejibHHK 6 aryjibHHKOBo-cc|)arHOBbiH (TiojiHHa, 1962). BKjnonaeT 
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TAEJIHUA 2 ( npodoADfcenue ) 


4a 

46 

4b 

5a 

56 

6a 

66 

6b 

6r 

7a 

8 

4 

7 

5 

1 

4 

2 

3 

1 

5 

1100—1300 

1200—1300 

1100—1420 

1160—1300 

1290 

1250—1270 

1150 

1110—1250 

1180 

1350—1500 

- 

- 

- 

15 

1 

- 

+ 

- 

- 

III + 

— 

- 

- 

1 + 


II1 

+ 

- 

- 

- 

11 + 

II 2 

125 

— 


— 

— 

— 

— 

— 

11 + 

- 

- 

- 

- 

II1 

- 

- 

- 

1 + 

- 

- 

- 

II 5 (+ — 10) 

- 

II 30 

+ 

- 


- 

V 9 (+ — 30) 

V 1 (+ — 3) 

V6(2—10) 

_ 


IV + 


V 1 (+ — 3) 

1 

+ 

1 + 

V 3 (+ — 10) 

V 1 (+ — 3) 

1 V 6 (2—10) 

— 

— 

IV + 

— 

V 1 (+ — 3) 

+ 

— 

IV 7 (+ — 25) 

IV + 

V + 

— 

— 

III + 

— 

11 + 

— 

— 

II 1 (+ — 2) 

11 + 

— 

— 

— 

— 

— 

— 


— 

II 3 (+ — 8) 

11 + 

11 + 

- 

- 

— 

- 

- 

— 


I* 

11 + 

— 

— 

— 

— 

— 

— 

— 

— 


(II+), Dicranum fuscescens Turn. (II 2), Allocetraria nivalis (L.) Randl. et Saag (II 1), Peltigera scabrosa Th. Fr. (II+), 
4b — Cassiope redowskii (Cham, et Schlecht.) G. Don fil. (I+), Cladinaportentosa (Dufour) Follman (I+), 5a — Lonicera 
edulis Turcz. ex Freyn (1+), Salix divaricata Pall. (I+), Salixhastata L. (I+), Salix schwerinii E. Wolf (l+), Pentaphylloides 
fruticosa (L.) O. Schwarz (I+), Thalictrum contortion L. (III+), Bromopsis pumpelliana (Scribn.) Holub (III 2), Geranium 
erianthum DC. (II 4 (+— 8)), Galium boreale L. (II+), Carex mollissima Christ (II+), Poa sibirica Roshev. (II 2 (+— 3)), 
Heracleum dissectum Ledeb. (I 8), Pedicularis resupinata L. (I 3), Cirsium schantarense Trautv. et Mey. (I 1), Filipendula 
palmata (Pall.) Maxim. (13), Swertia stenopetala (Regel et Til.) Pissjauk. (I+), Carex lungens H. T. Holm (I+), Chamenerion 
angustifolium (L.) Scop. (I+), Calamagrostis amurensis Probat. (I 1), Thalictrum kemense (Fries) Koch (I 5), Rheum 
compactum L. (I+), Pyrola minor L. (I+), Carexpodocarpa R. Br. (I+), Carex kreczetoviczii Egor. (I+), Carex media R. Br. 
(I+), Rhytidiadelphus subpinnatus (Lindb.) T. Kop. (Ill), Barbilophozia lycopodioides (Wallr.) Loeske (13), 6a — 
Chamaedaphne calyculata (L.) Moench (II), Pedicularis labradorica Wirsing (IV+), Sphagnum fallax (Klinggr.) Klinggr. 
(II 25), 66 — Luzula rufescens Fisch. ex E. Mey. (+), Carex rhynchophysa C. A. Mey. (+), Carex cinerea Poll. (3), 
Pedicularis verticillata L. (+), 7a — Rhodiola rosea L. (I+), Adoxa moschatellina L. (I+), Woodsia ilvensis (L.) R. Br. (I+), 
Brachythecium wichurae (Broth.) Par. (Ill) Peltigera sp. (1+). 


rpynny accounauHH Cy6ajibnHHCKHe c(f)arHOBbie ejibHHKH (Ajanensi-Piceeta sphagnosa 
subalpina) (KojiecHHKOB, 1969). Tpynna accounauHH EjibHHKH ccf)arHOBbie (Ojiopa..., 
1981). BicnioHaeT rpynnw thiiob jieca EjibHHKH c(|)arHOBbie reoMopc^ojiorHHecKHX KOMn- 
jieKcoB FIoArojibuoBbie h TopHbie ejibHHKH (MaHbKO, 1987). Ha nepeyBJiaacHeHHbix, ho 
AOCTaTOHHo ^peHHpoBaiiHbix ynacTKax ckjiohob b BepxHen nacTH ropHO-Taexcnoro noRca. 
Pe^KO. 

a. Acc.: Picea ajanensis—Duschekia fruticosa—Sphagnum angustifolium—EjibHHK 

OJIbXOBHHKOBblH C(})arHOBbIH. 

flpeBOCTOH: V—Va Kjiaccbi 6oHHTeTa, coMKHyTOCTb KpoH 0.3—0.4, BbicoTa 13—15 m, 
o6pa30BaH Picea ajanensis. rioapocT 500—4000 uiT./ra, eJiOBbiii. KycTapHHKOBbiH apyc: 
coMKHyxocTb KpoH 0.9—1.0, o6pa30BaH Duschekia fruticosa (coMKHyTOCTb 0.8 — 0.9, 
Bbicoxa 2.5—4 m) h Pinus pumila (coMKHyTOCTb 0.1—0.7, BbicoTa 1.2—1.8 m). TpaBHHO- 
KycTapHHHjcoBbiH 5ipyc: npoeKTHBHoe noKpbiTHe 30—40%, Bbicoxa 20—30 cm, o6pa30Ban 
Rhododendron aureum, Vaccinium vitis-idaea h ap. Moxoboh apyc: npoeKTHBHoe noKpbi- 
rne 85—90%, BbicoTa 6—7 cm, o6pa30Ban Sphagnum angustifolium. 


6 BoTaHHMecKHu xypHan, N« 10, 2002 r. 
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OopMauna: Larix cajanderi—KaanziepojiHCTBeHHHHHHK 

4. rpynna accounaunn: Larix cajanderi — Pleurozium schreberi — JlHCTBeHHHHHHK 
ncwojibuoBbiH 3ejieHOMOLUHbiH. HacTHnno rpynna accounaijHH TopHbie jiHCTBeHHHHHHKH 
(ConaBa, 1934). MacTHHHO Moxoboh jihctbchhhhhhk hh3koh npoH3BoziHTeJibHOCTH 
fOpjiOB, 1955). HacTHHHO rpynna accounaunH JiHCTBeHHHHHHKH c nozmecKOM H3 Kezipo- 
Boro CTjiaHHKa (Ojiopa..., 1981). Ha CKjioHax h Ha^noHMeHHbix Teppacax b 30HajibHbix h 
6jth3khm k hhm ycjiOBHHX BepxHen nacTH ropHO-TaexcHoro n HHxeneH nacTH nozirojibuoBoro 
noacoB. OneHb nacTO. 

a. Acc.: Larix cajanderi—Rhododendron aureum—Pleurozium schreberi—JlHCT¬ 
BeHHHHHHK KauiKapHbiH 3ejieHOMOuiHbiH. Ha CKjioHax n HaflnoHMeHHbix Teppacax Bep- 
xnen nacTH ropHO-TaextHoro n HHXCHen nacTH nozrrojibuoBoro noacoB. OneHb nacTO. 

flpeBOCTon: IV — Va Kjiaccbi SoHHTeTa, coMKHyTOCTb xpon 0.3 — 0.6, Bbicoxa 11 — 20 m, 
o6pa30BaH Larix cajanderi. IlozipocT: ot eziHHHHHoro zio 2500 nrr./ra, JiHCTBeHHHHHbin c 
ynacTneM enoBoro. KycTapHHKOBbin apyc: coMKHyTOCTb xpoH ot He3HaHHTejibHon zio 0.4, 
BbicoTa 0.8—1.7 m, o6pa30BaH Betula divaricata n Pinus pumila. KycTapHHHKOBbin apyc: 
npoeKTHBHoe noKpbiTne 25 — 45 %, BbicoTa 15 — 50 cm, o6pa30BaH Rhododendron aureum , 
Vaccinium uliginosum, Vaccinium vitis-idaea. Moxoboh apyc: npoeKTHBHoe noKpbiTne 
90%, BbicoTa 6—8 cm, o6pa30BaH Pleurozium schreberi. 

6. Acc.: Larix cajanderi—Picea ajanensis—Pleurozium schreberi—JlHCTBeHHHHHHK 
ejiOBbiH KauiKapHbiH 3ejieHOMOuiHbin. Ha cmiOHOBbix mjien(f)ax b BepxHen nacTH ropno- 
TaexcHoro h HHXtHen nacTH nozirojibuoBoro noacoB. Pezuco. 

flpeBocTon: V—Vamiaccbi OoHHTeTa, coMKHyTOCTb KpoH 0.3—0.4, BbicoTa 12— 
16 m, o6pa30BaH Larix cajanderi (7—9 eziHHHii, 3anaca) c ynacraeM Picea ajanensis 
(1—3 eflHHHijbi 3anaca). IlozipocT: 300—1500 uiT./ra, enoBbin (npeoOjrazraeT) h jihct- 

BeHHHHHblH. KyCTapHHKOBblH apyc: COMKHyTOCTb KpOH 0.1 - 0.7, BbICOTa 1 — 1.6 m, 

o6pa30BaH Pinus pumila h Betula divaricata. KycTapHHHKOBbm apyc: npoeKTHBHoe 
noKpbiTne 20—55 %, BbicoTa 25—40 cm, o6pa30BaH Rhododendron aureum. Moxoboh 
apyc: npoeKTHBHoe noKpbiTne 75—95 %, BbicoTa 6—8 cm, o6pa30Ban Pleurozium schre¬ 
beri. 

* 

b. Acc.: Larix cajanderi—Pinus pumila—Pleurozium schreberi—JlHCTBeHHHHHHK 
KeapoBOCTJiaHHKOBbiH 3ejieHOMOiuHbiH. Acc. Montanolaricetum pinosum pumilae (rop- 
HbiH JlHCTBeHHHHHHK c nozmecKOM H3 KezipoBoro CTjiaHHKa) (ConaBa, 1934). Thii 
J lncTBeHHHHHHKH BbicoKHx njiaTO (OpjiOB, 1955). rpynna accounaunH CyOajibnnncKHe 
JlHCTBeHHHHHHKn c nouJiecKOM H3 KezipoBoro CTjiaHHKa (Ochotensi-Lariceta pumili-pi- 
nosa) (KojiecHHKOB, 1969). Tnn Jieca IlozrrojibuoBbiH M0X0B0-6aryjibHHK0B0-6pycHHH- 
HblH JlHCTBeHHHHHHK C KeZipOBbIM CTJiaHHKOM (TlOJIHHa, 1962). Ha CKJIOHaX h Hau- 
noHMeHHbix Teppacax b BepxHen nacTH ropHO-TaexcHoro h HHXcHeH nacTH nozirojibuo- 
Boro noacoB. Haem 

flpeBOCTon: V—Va Kjiaccbi 6oHHTeTa, coMKHyTOCTb KpoH 0.3 — 0.85, BbicoTa 10 — 19 m, 
o6pa30Ban Larix cajanderi. IIozipocT: 100 — 4000 nrr./ra, JiHCTBeHHHHHbin c ynacTneM 
ejiOBoro. KycTapHHKOBbin apyc: coMKHyTOCTb KpoH 0.7 — 0.9, BbicoTa 1.2 — 1.8 m, oOpaso- 
BaH Pinus pumila h Betula divaricata. KycTapHHHKOBbin apyc: npoeKTHBHoe noKpbiTne 
35—60 %, BbicoTa 30—40 cm, o6pa30Ban Rhododendron aureum , Vaccinium vitis-idaea , 
Vaccinium uliginosum h zip. Moxoboh apyc: npoeKTHBHoe noKpbiTne 75 — 95 %, BbicoTa 
5 — 9 cm, o6pa30Ban Pleurozium schreberi. 

5. Tpynna accounaunii: Larix cajanderi—Veratrum oxysepalum—JlHCTBeHHHHHHK 
noHMeHHbiH pa3HOTpaBHbiH. Ha noHMeHHbix Teppacax Bepxnen nacTH ropno-TaeatHoro 
noaca. PeziKO. 

a. Acc.: Larix cajanderi—Veratrum oxysepalum—Calamagrostis purpurea—JlHCTBeH¬ 
HHHHHK BeHHHKOBO-pa3HOTpaBHbIH. PeflKO. 
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flpeBOCTOH: IV—V Kjiaccbi 6oHHTexa, coMKHyTOCTb KpoH 0.3—0.4, Bbicoxa 16 —20 m, 
o6pa30Ban Larix cajanderi. rio^pocx: 800—3000 LiiT./ra, AHCTBeHHHHHbin h ejiOBbiH. 
KycTapHHKOBbiH apyc OTcyTCTByeT hah coMKHyT ao 0.2. TpaB5iHOH apyc: npoeKTHBHoe 
noKpbiTHe 45—80 %, BbicoTa 30—45 cm, oOpasosaH Calamagrostis purpurea, Veratrum 
oxysepalum, Sanguisorba stipulata h Ap. Moxoboh apyc: npoeKTHBHoe noKpbiTHe 20— 
70%, BbicoTa 4 —6 cm, oOpasoBaH Pleurozium schreberi h Hylocomium splendens. 

6 . Acc.: Larix cajanderi—Picea ajanensis—Veratrum oxysepalum—JlncTBeHHHHHHK 
enoBbiii BeHHHKOBO-pasHOTpaBHbiH. PeAKO. 

flpeBOCTOH: V Kjiacc 6 oHHTeTa, coMKHyxocTb xpon 0.8, Bbicoxa 17 m, o 6 pa 30 BaH Larix 
cajanderi (5 cahhhu 3 anaca) h Picea ajanensis (4 eAHHHUbi, b ochobhom b HnacHeM 
noAi>Hpyce) c ynacTneM Betula lanata. IIoapoct: 1000 urr./ra, enoBbiu c ynacraeM 
AHCTBeHHHHHoro. KycxapHHKOBbiH apyc: coMKHyTOCTb KpoH 0.2, o6pa30BaH Duschekia 
fruticosa (Bbicoxa 4 m). TpaBaHon apyc: npoeKTHBHoe noKpbiTHe 60%, Bbicoxa 40 cm, 
o6pa30BaH Veratrum oxysepalum, Calamagrostis purpurea h Ap. Moxoboh apyc: npoeK¬ 
THBHoe noKpbiTHe 40%, BbicoTa 4 cm, o6pa30BaH Pleurozium schreberi. 

6. Tpynna accounaunn: Larix cajanderi—Sphagnum angustifolium—JlncTBeHHHHHHK 
cc})arHOBbiH. Tpyrina accounaunn AHCTBeHHHHHHKH (Sphagnolaricetum) h nacTHHHO rpyn- 
na accounaunn Topubie AHCTBeHHHHHHKH (ConaBa, 1934). Tpynna 3a6oAoneHHbie AHCT¬ 
BeHHHHHHKH (OpAOB, 1955). MacTHHHO rpynna accounauHH JlncTBeHHHHHHKH OaryAbHH- 
KOBO-c^amoBbie (flopoHHHa, 1973). Tpynna accounauHH JlncTBeHHHHHHKH c(})arHOBbie 
(OAopa..., 1981). Ha nepeyBAaameHHbix ynacTKax ckaohob h penHbix Teppac b BepxHen 
nacTH ropHQ-TaeacHoro noaca. PeAKO. 

a. Acc.: Larix cajanderi — Sphagnum angustifolium—Betula divaricata—JlncTBen- 
hhhhhk epHHKOBbiH cc})arHOBbiH. Acc. Sphagnolaricetum vacciniosum (ccfiarHOBbiii ahct- 
BeHHHHHHK C 6pyCHHKOH) (CoHaBa, 1934). Tnn EpHHKOBO-Ct})arHOBbIH AHCTBeHHHHHHK 
(OpAOB, 1955). BKAionaeT rpynny accounaunn CyOaAbnnncKne AHCTBeHHHHHHKH c 
noAAecKOM H3 6epe3£n MnAACHAopc})a h c(})arHOBbiM noKpoBOM (Ochotensi-Lariceta 
middendorfii-betulosa subalpina) (KoAecHHKOB, 1969). Acc. JlncTBeHHHHHHK epunKOBO- 
c(})arHOBbiH (OAopa..., 1981). Ha nepeyBAaacHeHHbix ynacTKax ckaohob h penHbix Teppac 
b BepxHen nacTH ropHO-TaeacHoro noaca. Aoboabho peAKO. 

flpeBOCTon: V—Va KAaccbi 6oHHTeTa, coMKHyTOCTb KpoH 0.3 — 0.4, BbicoTa 13 — 16 m, 
o6pa30BaH Larix cajanderi. noApocT: 1000 — 4500 urr./ra, AHCTBeHHHHHbin n eAOBbin. Kyc¬ 
TapHHKOBbiH apyc: coMKHyTOCTb KpoH 0.8—0.9 , BbicoTa 0.8 — 1 m, o6pa30BaH Betula diva¬ 
ricata c ynacTneM Pinus pumila. TpaBaHO-KycTapHHHKOBbiH apyc: npoeKTHBHoe noKpbiTHe 
40—65 %, BbicoTa 20—25 cm, o6pa30BaH Carex globularis, Rubus chamaemorus, Rhodo¬ 
dendron aureum, Vaccinium uliginosum, Vaccinium vitis-idaea h Ap. Moxoboh apyc: npo¬ 
eKTHBHoe noKpbiTHe 90 — 95 %, BbicoTa 7 cm, o6pa30BaH Sphagnum angustifolium. 

6. Acc.: Larix cajanderi—Sphagnum angustifolium—Sanguisorba stipulata— JIhctbch- 
hhhhhk pa3HOTpaBHO-cc})arHOBbiH. Ha nepeyBnaacHenHbix ynacTKax penHbix Teppac b 
BepxHen nacTH ropHO-TaeacHoro noaca. OneHb peAKO. 

flpeBOCTon: V — Vaicnaccbi OoHHTeTa, coMKHyTOCTb KpoH 0.4, BbicoTa 13 —16 m, 
o6pa30BaH Larix cajanderi (9—IOcahhhu 3anaca) HHorAa c ynacTneM Picea ajanensis. 
noApocT: 500—700 urr./ra, enoBbrii c ynacTneM AHCTBeHHHHHoro. KycTapHHKOBbiH apyc: 
coMKHyTOCTb KpoH 0.2 — 0.25, BTicoTa l —1.4 m, o6pa30BaH Betula divaricata. TpasaHOH 
apyc: npoeKTHBHoe noKpbiTHe 40—55 %, BbicoTa 25—40 cm, o6pa30Ban Sanguisorba 
stipulata, Veratrum oxysepalum, Carex globularis, Rubus chamaemorus h Ap. Moxoboh 
apyc: npoeKTHBHoe noKpbiTHe 90%, BbicoTa 10 cm, o6pa30Ban Sphagnum angustifolium 
HHorAa c ynacTneM Sphagnum girgensohnii. 

b. Acc.: Larix cajanderi—Pinus pumila—Sphagnum angustifolium—JlncTBeHHHHHHK 
KeApoBOCTAaHHKOBbin c(f)araoBbiH. Acc. Montanolaricetum sphagnosum (ropHbin nncTBen- 
HHHHHK CO C(})arHaMH) (ConaBa, 1934). Tnn C(})arHOBbIH AHCTBeHHHHHHK CKAOHOB (OpAOB, 
1955). Ha nepeyBAaacHeHHbix ynacTKax ckaohob b BepxHen nacTH ropHO-TaeatHoro noaca. 
flOBOAbHO naCTO. 


123 



flpeBOCTOH: V — Va miaccbi OoHHTeTa, coMKHyTOCTb KpoH 0.3—0.4, BbicoTa 11—16 m, 
o6pa30BaH Larix cajanderi. IloapocT: 200 — 2000 iirr./ra, jiHCTBeHHHHbin h ejiOBbiH. 
KycTapHHKOBbiw apyc: coMKHyTOCTb KpoH 0.85 — 0.9, BbicoTa 1.6 m, o6pa30Ban Pinus 
pumila u Betula divaricata. KycTapHHHKOBbiH apyc: npoeKTHBHoe noicpbiTHe 40 — 65 %, 
BbicoTa 35—40 cm, o6pa30BaH Rhododendron aureum, Vaccinium vitis-idaea, Rubus 
chamaemorus, Carex globularis h ap. Moxoboh apyc: npoeKTHBHoe noKpbiTHe 85 — 98 %, 
BbicoTa 7 cm, o6pa30BaH Sphagnum angustifolium. 

r. Acc.: Larix cajanderi—Picea ajanensis—Pinus pumila—Sphagnum angustifoli¬ 
um—JlncTBeHHHHHHK ejiOBbiH KeflpoBOCTJiaHHKOBbiw cc})arHOBbiH. Ha nepeyBjiaxcHeHHbix 
ynacTKax ckjiohob h penHbix xeppac b Bepxnen nacTH ropno-TaexcHoro noaca. OneHb 
pe^KO. 

flpeBOCTOH: IV KJiacc GoHHTexa, coMKHyTOCTb Kpon 0.65, o6pa30BaH Larix cajanderi 
(BbicoTa 22 m, OTaMeTp 40 cm) c ynacTneM Picea ajanensis (BbicoTa 14 m, anaMeTp 22 cm). 
rioapocT: 1000 niT./ra, 6 P 4 L. KycTapHHKOBbin apyc: coMKHyTOCTb KpoH 0.9, o 6 pa 30 BaH 
Pinus pumila (coMKHyTOCTb 0.8, BbicoTa 1.6 m) h ap. KycTapHHHKOBbiH apyc: npoeKTHBHoe 
noKpbiTHe 65 %, BbicoTa 35 cm, o6pa30Ban Rhododendron aureum, Ledum macrophyllum, 
Vaccinium vitis-idaea h ap. Moxoboh apyc: npoeKTHBHoe noKpbiTHe 75 %, BbicoTa 7 cm, 
o6pa30BaH Sphagnum angustifolium . 

cPopMauna: Betula lanata — KaMeHHo6epe3HHK 

7. Tpynna accounauHH: Betula lanata—Aconitum umbrosum—KaMeHHo 6 epe 3 HHK pa 3 - 
HOTpaBHbiH. BmnonaeT rpynny accounauHn KaMeHHo6epe3HHKH c ynacTHeM enn h nnxTbi 
b apeBocToe h MHoroBHflOBbiM TpaBaHbiM noKpoBOM (Ermani-Betuleta herbosa) h nacTHHHO 
rpynny accounauHH KaMeHHo6epe3HHKH c xopomo BbipaxceHHbiM pa3Hoo6pa3HbiM noa- 
jiecKOM (Ermani-Betuleta fruticosa) (KonecHHKOB, 1938, 1969). BieniOHaeT rpynny TnnoB 
jieca Lanatae-Betuleta herbosa h nacTHHHO rpynny TnnoB jreca Lanatae-Betuleta fruticosa 
(Ka 6 aHOB, 1972). Ha KpyTbix cKJionax b 6jih3khx k 30HajibHbiM ycjiOBHax noarojibuoBoro 
noaca. HacTO. 

a. Acc.: Betula lanata—Picea ajanensis—Aconitum umbrosum—KaMeHHo6epe3HHK 
ejiOBbiH OJlbXOBHHKOBblH KyCTapHHHKOBO-pa3HOTpaBHbIH. 

flpeBOCTon: V 6 KJiacc OoHHTeTa, coMKHyTOCTb KpoH 0.8—1.0, BbicoTa 6 —9 m, o 6 pa- 
30BaH Betula lanata ( 6 —10 e^HHHu 3 anaca) c ynacTHeM Picea ajanensis (ao 4 e^HHHU 
3anaca). IloapocT: 200—2000 im\/ra, 6epe30BbiH, enoBbin h paOnHOBbin. KycTapHHKOBbin 
apyc: coMKHyTOCTb 0.45—0.9, BbicoTa 2.5—4 m, o6pa30BaH Duschekia fruticosa c ynac- 
THeM Pinus pumila. TpaBaHO-KycTapHHHKOBbiH apyc: npoeKTHBHoe noKpbiTHe 30—40 %, 
BbicoTa 35—40 cm, odpa30BaH Rhododendron aureum, Aconitum umbrosum, Vaccinium 
vitis-idaea h ap. Moxoboh apyc: npoeKTHBHoe noKpbiTHe 5—35 %, BbicoTa 3—5 cm, 
o6pa30BaH Hylocomium splendens. 

OopMauna: Populus suaveolens — jdyuiHCTOTonojieBHHK 

B noHMe. Pe^KO. 06pa30BaH Populus suaveolens. 

OopMauna: Toisusu cardiophylla — JIoxcnoTonojieBHHK 

B noHMe. OneHb pe#KO. 06pa30BaH Toisusu cardiophylla. 

Ha EypeHHCKOM Haropbe BepxHioio rpaHnuy jieca o6pa3yiOT ejibHHKH, JiHCTBeHHHHHHKH 
h KaMeHHo6epe3HHKH. TpaHHua ciuiouiHoro pacnpocTpaHenna coMKHyTbix jiecoB (t. e. 
jiecoB c coMKHyTOCTbK) KpoH 0.3 h Bbime) npoxoAHT Ha BbicoTe (1100) 1200—1400 
(1500) m nan, yp. m. OT^enbHbie ynacTKH coMKHyTbix JiecoB pacnpocTpaHeHbi a o bwcotw 
1500 — 1600 (1700) m. EaHHHHHbie KapjiHKOBbie oco6h Larix cajanderi, Picea ajanensis 
h Betula lanata BCTpenaioTca BnjiOTb ao BepuiHH h OTMeneHbi Ha BbicoTe 2000 m. BbicoTHoe 
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ncmoaceHHe 3 thx rpaHHU b 3HanHTejibHOH CTeneHH 3aBHCHT ot jiaHULiia(f)THbix oco6eHHOc- 
Tew TeppHTOpHH. ripHHeM 3aBHCHMOCTb OT (})aKTOpOB JiaHUUia(f)THbIX (TOHHee, BHyTpHJiaHA" 
mac|)THbix) ypoBHew hbho nepexpbiBaeT b BypeHHCKOM Haropbe TeHueHunio noHHXceHHa 
3 thx rpaHHU c iora Ha ceBep, o6ycjroBjieHHyio 6oJiee o6iuhmh — MaKpoxjiHMaTHHecKHMH 
3aKOHOMepHOCTHMH. 

B BepxHeH nacTH BypeHHCKoro naropba enoBbie h jiHCTBeHHHHHbie Jieca 3aHHMaiOT 
npHMepno paBHbie njiomaun. OcoSchhocth pacnpocTpaneHHa Tex h upyrnx b rpy6on 
4)OpMe MOXCHO HaMeTHTb H 06'bflCHHTb TBKHM o6pa30M. EjlbHHKH TarOTeiOT K paHOHaM 
c 6ojiee pacnjieHeHHbiM pejibe^OM h c MeHee KOHTHHeHTanbHbiM KJiHMaTOM, jihctbch- 
hhhhhkh — k paHOHaM c MeHee pacHjreHeHHbiM pejibec})OM h 6ojiee KOHTHHeHTanbHbiM 
KJiHMaTOM. CjreuyeT uo6aBHTb, hto Ha paccMaTpHBaeMOH TeppHTOpHH 3 th 2 KOMnjreKca 
(})aKTopoB (reoMopcJjojiorHHecKHH h KJiHMaTHnecKHH) OKa3biBaiOTca BecbMa conpaxceH- 
HbiMH. C ouhoh CTopoHbi, BOCTOHHaa nacTb BypeHHCKoro Haropba xapaKTepH3yeTca 
6ojiee pacnjieHeHHbiM pejibe(f)OM, Tax KaK, BO-nepBbix, npn KpaiiHe HeouHopouHOM 
reojiorHnecKOM CTpoeHHH OTuejibHbie 6 jtokh stoh nacra naropba b njiencTOueHe-rojio- 
ueHe HcnbiTajiH nanGojibiuee B03UbiMaHHe, bo-btopmx, peKH 3 toh nacTH Haropba hmciot 
6ojibiuee naueHHe H3-3a 6 jih 30 cth maBHoro 6a3nca 3po3 HH — Oxotckofo Mopa. C 
upyroH CTopoHbi, BOCTOHHaa nacTb naropba o6pameHa k TnxoMy oKeaHy h HMeeT 
MeHee KOHTHHeHTajibHbiH KJiHMaT, neM 3anauHaa. npnypoHeHHOCTb ejibHHKOB k Tep- 
pHTopnaM c 6ojree pacnjieHeHHbiM pejibe(})OM o6i>acHaeTca cjieuyiomHM. B TaKHX jiaHu- 
mafjrrax npoHcxouHT 6ojiee 6biCTpbiH ctok h Tanbix bou, o6pa3yiomHxca b npouecce 
TaaHHa CHera h Mep3JiOTbi, h uoxcueBbix boa. llpn jiymueM upeHaxce b Mep3JiOTHbix 
jiaHjuuac|)Tax cKjiaubiBaeTca 6ojiee 6jiaronpnaTHbiH rnupoTepMHHecKHH pexcHM noHBO- 
rpy.HTOB (t. e. He nponcxouHT UJiHTejibHoro nepeyBjiaxcHeHHa h noHBbi jiyniue nporpe- 
BaiOTca), hto no3BOJiaeT ejin aaHCKOH npoaBJiaTb 66jibiuyio aKTHBHOCTb h npHHHMaTb 
6ojibixiee ynacTHe b cjioxceHHH pacTHTejibHoro noKpoBa. B cBa3H c sthm HHTepecHO 
OTMeTHTb, HTO Ha paCCMaTpHBaeMOH TeppHTOpHH UJia C^arHOBblX ejibHHKOB XapaKTepHbl 
nou6ypw h hto c(f)£rHOBbie ejibHHKH (fiopMHpyiOTca b ycjiOBHax He 3acTOHHoro, a 
npoTOHHoro yBJiaxcHeHHa. K MaKpoKJiHMaTHHecKH o6ycjiOBjieHHbiM 3aKOHOMepnocTaM 
cjieuyeT othccth to, hto Ha xpe6Te flM-AnHHb — caMOM ceBepHOM H3 H3yneHHbix — 
xopomo BbipaxceH BbicoTHbiH noac, o6pa30BaHHbiH hmchho nourojibuoBbiMH jiecaMH, 
T. e. HH3Ko6oHHTeTHbIMH peUKOCTOHHbIMH eJlbHHKaMH H JIHCTBeHHHHHHKaMH C aKTHB- 

hmm ynacTHeM nourojibuoBbix bhuob ( Pinus pumila, Rhododendron aureum h up.)- Ha 
6ojiee loxcHbix xpe6Tax nourojibuoBbie Jieca TaroTeiOT k BepxHeH rpaHHue jiecHOH 
pacTHTejibHOCTH h npn cnycKe BecbMa 6bicTpo yTpaHHBaiOT nourojibuoBbie nepTbi, 
npno6peTaa TaexcHbin o6jihk (TaexcHbie Jieca xapaKTepH3yiOTca 6ojiee MomHbiM pa3BH- 
THeM upeBOCToa, jiynmHM pa3BHTHeM nouHHHeHHbix TaexcHbix h 6opeanbHO-JiecHbix 
CHHy3HH, OTCyTCTBHeM HJIH HH3KOH aKTHBHOCTbK) nOUrOJIbUOBbIX H UpyrHX HeCBOHCT- 
BeHHbix Tanre bhuob). KaMeHHo6epe3HHKH pacnpocTpaneHbi He6ojibixiHMH MaccHBaMH 
b KOMnjieKce c KeupoBOCTjiaHHHHHKaMH, ojibxoBHHKaMH h ejibHHKaMH h npnypoHeHbi 
k Han6ojiee KpyTbiM CKJiOHaM. 
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SUMMARY 


Forests of Picea ajanensis, Larix cajanderi, Betula lanata, Populus suaveolens and Toisusu 
cardiophylla are described for the upper part of the montane-taiga zone and the lower part of the 
subalpine zone of the Bureinskoye Highland (Far East, the Amur-Uda interfluve). Their classification 
is based on the ecological-phytocoenological approach (Sukachev, 1961). Associations, association 
groups, formations are reflected in the classification. 
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OCTEIIHEHHBIE JDTA H JIYTOBBIE CTEIIH IIPABOEEPE^KBfl OBH 
HOBOCHEHPCKOH OBJIACTH 

G. D.DYMINA. STEPPE MEADOWS AND MEADOW STEPPES ON RIGHT BANK OF OB RIVER 

IN NOVOSIBIRSK REGION 

Hoboch6hpckhh rocyaapcTBeHHbin ne,aarorHHecKHH yHHBepcHTeT 
IlocTynHjia 20.09.1999 

OKOHnaTejibHbiH BapnaHT nojiyneH 06.02.2002 

PaccMOTpeHbi pa3JiHHHH ocTenHeHHbix jiyrOB h jiyroBbix CTenen h hx npnypOHeHHocTb k onpeaejieHHbiM 
30HaW paCTHTeJIbHOCTH. 

KjiioHeBbie cjiOBa: ocTenHeHHbie Jiyra, jiyroBbie CTenn, jiecocTenHaa 30Ha, jiecojiyroBaa 30Ha, 3ananHaa 
Cn6Hpb, 06b. 

ripn onHcaHHH pacTHTejibHOCTH 3anaAHOH Ch6hph ocTenHeHHbie jiyra h JiyroBbie 
CTenH o6mhho paccMaTpnBaiOTCfl BMecTe. Otjihhha hx ztpyr ot jjpyra zuni MHornx ocTaiOTCH 
HencHbiMH. 3to KaxceTca CTpaHHbiM, ecjiH ynecTb, hto onpe^eneHHH CTenHoro h jiyroBoro 
TiinoB pacTHTejibHOCTH, jtaHHbie E. M. JlaBpeHKO (1956, 1980) h A. n. IIIeHHHKOBbiM 
(1938), BnojiHe onpejtejieHHbi h aBjiaiOTca oOmenpHHATbiMH. K cTenaM othochtcb coo6- 
meCTBa C rOCnOflCTBOM flepHOBHHHblX KCepO(|)HTHbIX 3JiaKOB, B MeHbUieH CTeneHH OCOK. 
flOMHHHpyiOmaH CHHy3HH aepHOBHHHbIX TpaB C03ZtaeT OCHOBy CTenHbIX paCTHTeJIbHbIX 
cooOmecTB h MaKCHMyM hx cjDHTOMaccbi. B 3acyuuiHBoe BpeMH CTenH xapaKTepH3yiOTCH 
nepno^OM nojiynoKoa. JlyroBbiMH cHHTaiOTca coo6mecTBa TpaBflHHCTbix MHorojieTHHX 
Me30(J)HTOB (UleHHHKOB, 1938), no yTOHHeHHio T. A. Pa6oTHOBa (1974), ot rnrpoMe30(J)H- 
tob ,ao KcepoMeso^HTOB, HOpMajibiio BereTHpyiomHe 6e3 jieTHen jtenpeccHH. Cjie^OBaTejib- 
ho, JiyroBbie cTenn ^ojckhm oOjiajjaTb npH3HaxaMH CTenen, a ocTenHeHHbie jiyra — 
npH3HaxaMH jiyroB. BbiaejieHHe A. n. IIIeHHHKOBbiM ocTenHeHHbix jiyroB 6biJio nojiojKH- 
TejibHo BocnpHHATO E. M. JlaBpeHKO, KOTopbin b flajibHenmeM pa3pa6oTaji noKa3aTejiH hx 
OTJIHHH5I ot JiyroBbix CTenen (JlaBpeHKO, 1940, 1956, 1980). K jiyroBbiM CTenaM hm Ohjih 
OTHeceHbi cooOmecTBa c rocno^cTBOM njiOTHO^epHOBHHHbix CTenHbix 3JiaKOB OBpnKcepo- 
(Jjhtob c ynacTHeM pbixjio^epnoBHHHbix 3JiaKOB h jiyroBo-CTenHoro pasnoTpaBba. K 
ocTenHeHHbiM jiyraM oh othochji cooOmecTBa c npeoOjiajjaHHeM jiyroBbix KcepoMe30(J)H- 
tob, He3HanHTejibHOH pojibio njiOTHOflepHOBHHHbix CTenHbix 3JiaKOB, b nepByio onepe^b 
bhaob KOBbuiH, TnnnaKa, KejiepHH, ho c ,aoMHHHpoBaHHeM KopoTKOKopHeBHmHbix ( Helic - 
totrichon pubescens 1 ) hjih jyiHHHOKopneBHmHbix 3BpHMe30(})HjibHbix 3JiaKOB (Poa angus- 
tifolia , Bromopsis inermis , Calamagrostis epigeios), HHoma co 3HaHHTejibHOH flojieii 
pbixjio^epHOBHHHbix KcepoMe30(})HJibHbix (PhleuM phleoides , Helictotrichon schellianum) 
h .aaxce 3BpHMe30(J)HjibHbix 3JiaKOB (Festuca pratensis). Onenb oOnjibHO pasnoTpaBbe 
(Fragaria viridis , Filipendula vulgaris , Ranunculus polyanthemos , Potentilla humifusa , 
Phlomis tuberosa , Galium verum h a p.). TaKHM o0pa3OM, noHHTHa ocTenHeHHbie Jiyra h 


1 Ha3BaHHa pacTeHHH aaHbi no C. K. MepenaHOBy (1981). 
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jiyroBbie cTenn aocTaTOHHo hctko onpeaeaeHbi h xopouio pa3JiHHHMbi. IlyTaHHua, Ha Haul 
B3raaa, B03HHKaeT npH BbiaeaeHHH 3oh h noa30H pacTHTejibHocTH, xoraa necocTenb 
paccMaTpHBaeTca xax aaHauiacf)T, rae corocnoacTByioT necHOH h TpaBBHOH THnbi pacra- 
TeiibHocTH. B 3tom caynae k JiecocTenHOH 30He othocbt TeppHTopHH, me JiecHbie 
^)HT0ueH03bi coneTaiOTca Kax c JiyroBbiMH cTenaMH, Tax h c ocTenHeHHbiMH nyraMH 
(KyMHHOBa nap., 1963). IlocKOJibKy Ha3BaHHe 30Hbi Tpe6yeT BbiaeaeHna b Hen hmchho 
jiyroBbix cTeneH (no jiornKe He MOXceT 6bm> aecocTenHon 30Hbi 6e3 CTeneH), JiyroBbiMH 
CTenaMH HanHHaioT Ha3biBaTb h ocTenHeHHbie ayra hjih, no KpanHen Mepe, yKa3biBaiOT Ha 
coBMecTHyio BCTpenaeMOCTb b jiecocTenn h ayroBoro, h cTenHoro TnnoB pacTHTejibHocTH. 

rioHTH 35 aeT Ha3aa o6cyxcaaeMbie 3aecb Bonpocbi 6buin rayOoxo npoaHajiH3npoBaHW 

B. H. roay6eBbiM (1965). Oh nncaji, hto BnepBbie noHaTne ayroBbie CTenn ccfjopMyanpoBaa 
B KOHUe XIX B. C. H. KopXCHHCKHH, KOTOpblH nOHHMaJI noa HHMH TpaBflHbie C 006 meCTBa 
ceBepHOH OKpanHbi nepH03eMH0-CTenH0H o6aacTH — aecocTenHon noaocbi cTenHofi 
o6aacTH, rae naaKopbi 3aHBTbi ayroBbiMH CTenaMH, a aecHaa pacTHTeabHocTb BCTpenaeTca 
ToabKO b OBparax h 6aaKax. Heaopa3yMeHna HanaaHCb Toraa, xoraa no aHaaornw 
ayroBbiMH crenaMH cTaan Ha3biBaTb h TpaBBHbie cooOmecTBa coBceM apyroft «aecocTe- 
nn» — 3anaaHOcn6npcKOH, xoth OHa no CBoeMy reorpa^nnecKOMy noaoxceHHio cootbct- 
cTByeT 30He eBponencKnx uinpoKoaHCTBeHHbix aecoB, a He aecocTenn b noHHMaHHH 

C. M. KopxcHHCKoro. K coxcaaeHHio, aaHHaa cnTyauna b 3anaaHOH Cn6npH coxpaHaeTca 
ao chx nop. K aecocTenn 3aecb no-npexcHeivly othocbt panoHbi, rae aec pacTeT Ha 
naaxopax, h rae oh MOxceT 3aMemaTb He Hcnoab3yeMbie neaoBeKOM TpaBBHbie coo6mecTBa. 
IlocaeaHHe Ha3biBaiOT h ayroBbiMH cTenaMH, h ocTenHeHHbiMH ayraMH. HeM xce ohh 
BBaaiOTCH Ha caMOM aeae? 

PaccMOTpnM 3tot Bonpoc Ha npHMepe pacTHTeabHOCTH HobochOhpckoh o6a. b 
rpaHHuax npaBoOepexcba 06 h. Boabuiyio nacTb 3Toro pernoHa othocbt k aecocTenHon 
30He (JlanuiHHa, 1978; PacTHTeabHbin..., 1985). YKa3aHHbiH panoH npeacTaBaaeT co6oh 
oanH H3 HeMHornx 30HaabHbix yaacTKOB b npeaeaax iora 3anaaHOH Ch6hph, b ueaoM 
a30HaabH0H H3-3a HH3Koro rancoMeTpHnecKoro ypoBHfl ee TeppHTopnn (CaaaHeB, 1965). 

IlpaBoSepexcbe 06 h (roro-BocTOHHaa nacTb HobochOhpckoh fc o6a.) pacnoaaraeTca 
Meacay 54 h 56° c.ui. CpeaHne a6coaioTHbie BbicoTbi mccthocth 200—300 m. ToaoBoe 
KoanaecTBO ocaaKOB Ha Ooabmen nacTH TeppHTopnn 400—450 mm, Ha caMOM ceBepe ao 
500 mm (KoMaeB h ap., 1978; no3anaKOBa, 1979; npnpoaHbie..., 1986). CyMMa aKTHBHbix 
TeMnepaTyp (Bbiuie 10 °C) — 1800—1950 °C. iipoaoaxcHTeabHocTb BereTaunoHHoro 
nepnoaa 155—158aHen. 

B 1980-e rr. aBTOpOM cTaTbH 6biao CTaunoHapHO o6caeaoBaHO (BbinoaHeHO 6oaee 
450 noaHbix reoOoTaHHnecKHx onncaHHH) 4 KaioneBbix ynacTxa (pnc. 1): 1) KyHHypyxc- 
khh (c. KyHHypyx, EoaoTHHHCKHH p-H, naomaab 8788 ra); 2) EepacKHH (c. Eepe30B0, 
MacaaHHHCKHH p-H, naomaab 19532 ra); 3) KapaxaHCKHH (c. UlapaHHO, Cy3yHCKHH p-H, 
naomaab 24 681 ra); 4) KaMeHCKHH (c. Eo6poBKa, Toro xce panoHa, naomaab 14500 ra). 
Ohh pacnoaoxceHbi npn6aH3HTeabHO Baoab 84° b. a. PaccToaHne ot nepBoro ynacTxa ao 
BToporo, TpeTbero h neTBepToro cooTBeTCTBeHHO — 150, 225, 275 km. Ha3BaHna aaHbi 
no HanMeHOBaHHAM npoTeKaiomHx no6aH30cTH pex. EcTecTBeHHbie ceHOKOCbi h nacTOnma 
Ha oOcaeaoBaHHbix ynacTKax 3aHHMaiOT b cpeaHeM 25—30 %, aeca — 20—30, naurnn (b 
tom HHcae ceaHbie TpaBbi h KopMOBbie KyabTypbi) — 40—60 h 6oaoTa MeHee 1 % Been 
naomaan. BaxcHo OTMeTHTb, hto Bee ynacTKH HaxoaaTca b 30He aocTaTOHHoro yBaaxcHe- 
hhh, rae rnapoTepMHHecKHH KOsefxfjnuneHT CeaaHHHOBa paBeH 1.2—1.4; anuib Ha nacTH 
TeppHTopnn KapaxaHCKoro ynacTKa oh npnOanxcaeTca k 1.0 (XpoMOB, MaMOHOB, 1974; 
HepHHKOBa, 1979). IlpoMbiBHOH rnapoaorHHecKHH pexcHM noHB sthx panoHOB He cnoco6- 
CTByeT cf>opMHpoBaHHK) 3aecb 3acoaeHHa, CToab xapaKTepHoro ana aeBoOepexcHon Bapa6bi. 
IloHBbi (IIoapKOB, 1936; Taa^neB, 1979; IlpHpoaHbie..., 1986) Ha KyHnypyKCKOM h 
BepacKOM ynacTKax b ochobhom cepbie aecHbie (56—60 %). KpoMe Toro, Ha nepBOM H3 
hhx 14 % aepHOBO-noa3oancTbix h nyTb MeHbiue nepH03eMHO-ayroBbix h ayroBO-6oaoT- 
Hbix noHB, a Ha btopom no 3aHHMaeMOH naomaan nocae cepbix aecHbix noHB nayT 
onoa3oaeHHbie nepH03eMbi. Ha roxcHbix ynacTKax (Ne 3, 4) Taxxce npeo6aaaaiOT cepbie 
aecHbie noHBbi, ho noHTH HapaBHe c hhmh pacnpocTpaHeHbi nepH03eMbi (onoa3oaeHHbie, 


128 




Phc. 1. KapToexeMa pacnojioxceHHH kjhohcbmx ynacTKOB Ha npaBo6epexa>e 06 h HobochShpckoh o6ji. 

KjnoneBbie ynacTKH: 1 — KyHHypyKCKHH, 2 — EepacKHH, 3 — KapaicaHCKHH, 4 — KaMeHCKHH. 

o6biKHOBeHHbie h BbimejioneHHbie), oGmhho no,a cTapbiMH nauiHflMH. TnnHHHbie nepH03e- 
Mbi He BCTpenaioTCfl. 

Zina o6cyx ( aaeMoro Bonpoca HaH6ojibuiHH HHTepec npeflCTaBjiaeT njiaKopHaa pacTH- 
TejibHocTb, nocKOJibKy hmchho OHa onpeflejiaeT THn pacTHTeiibHbix 30H h no;i30H, a TaiQice 
OTpaxcaeT hx SKOJiorHHecKHe ocoGchhocth. llo stoh npnHHHe ajih xapaKTepHCTHKH 
pacTHTejibHoro noKpoBa o6cjieziOBaHHbix ynacTKOB 6buiH onpefleneHbi ycnoBHB yBJiaxcHe- 
hh a MaTepHKOBbix cooSmecTB no uiKajraM PaMeHCKoro, OTfleubHO jyifl cf)HToueH030B: 
1) BbipaBHeHHbix noBepxHOCTeii h nojiornx ckjiohob, KOTopbie OTHeceHbi k Me3apxHOMy 
pfljiy; 2) noBbiuienHH b BHfle 6yrpoB h ckjiohob pa3HOH KpyTH3Hbi (oTHOCHTeJibiio Kcepapx- 
HblH pajl); 3) OHeHb KpyTbIX CKJIOHOB lOJKHOH 3KCn03HUHH, oSbIHHO Ha BbIXOflaX KOpeHHbIX 
nopojr, 4) noHHxceHHH b bh jje jiomnH h 6aji0K, o6pa3yiomHx rnjipapxHbiH paa. IlocjieflHHe 
coo6mecfBa 3aHHMaiOT He3HaHHTejibHbie onomaan h 6ojibiuoro 3HaneHHB jma Hac He 
HMeioT. floMHHHpyiomHMH no njiomaan Ha Bcex ynacTKax bbjibiotcb coo6mecTBa Me3apx- 
Horo pwa SKOTonoB. 

KaK H3BecTH0, 120-6ajuibHyio uiKany yBjiaxcHeHHB JI. F. PaMeHCKHH (PaMeHCKHH nap., 
1956) pa36Hji Ha p ha OTpe3KOB, nie CTyneHH 47—52 cooTBeTCTByioT JiyroBbiM CTenaM h 
ocrenHeHHbiM cyxHM jiyraM. Ohcbhjjho, nepBaa nojiOBHHa uiKajibi (47—49.5) flOJDKHa 6biTb 
OTneceHa k cTenHbiM coo6mecTBaM, b HarneM cjiynae k JiyroBbiM CTenaM, a BTopaa 
(49.5 — 52) — k ocTenHeHHbiM JiyraM. CTyneHH 53 — 63 xapaKTepH3yiOT cyxo- h cBexce- 
jiyroBoe yBjiaxcHeHHe, CTyneHH 77—88 — cbiponyroBoe. XapaKTepHCTHKa 3KOTonoB Ha 
iuiaKopax KjnoHeBbix ynacTKOB no Ha3BaHHbiM cTyneHBM yBJiaxcHeHHfl noKa3ana Ha pnc. 2, 
a pacnojioxcenHe TpaBHHbix c})HT0ueH030B no paaaM yBJiaxcHeHHfl — Ha pnc. 3. Ha caMOM 
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Phc. 2. XapaKTepHCTHKa 3 kotoiiob TpaBAHbix (j)HToueH030B no uiKajiaM PaMeHCKoro. 

KjuoHeBbie ynacTKH: A — KyHHypyiccKHH, E — EepacKHH, B — KaMeHCKHH, r — KapaKaHCKHH. IloJioxeHHe (J)HT0ueH030B: 1 — xpyTbie roxHbie cKJioHbi (3KCTpa30HanbHbie coo6mecTBa); 
2 — 6yrpbi, HeKpyTbie CKJioHbi (KcepapxHbiH pan); 3 — BbipoBHeHHbie noBepxHOCTH, ncwiorHe CKJioHbi (Me3apxHbiH paa); 4 — noHHxeHHa (raapapxHbiH paa); 5 — rpaHHUbi ciyneHeii. 
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KapaicaHCKHH ynacTOK 

Phc. 3. CxeMa pa3MemeHHa pacTHTejibHbix cooSmecTB Ha rmaicopax. 

YcjioBHbie o6o3HaMeHHa: 3 j — 3KCTpa30HanbHbie coo6mecTBa icpyTbix loxHbix ckjiohob, kc — coo6mecTBa KcepapxHoro, mi — 
Me3apxHdro, ed — rcmpapxHoro pswoB yBJiaxHeHHa (cm. pnc. 2). 1 — yBJiaxHeHHe cyxojiyroBoe, QCTenHeHHbie Jiyra : la — 
neTpoc^HjibHbie BapwaHTbi Ha xpyTbix CKJioHax; 16 — MHoroBHaoBbie 6o6oBo-3JiaKOBo-pa3HOTpaBHbie c})HToueH03bi h hx aHTpo- 
noreHHbie ceHoxocHbie h nacTSHmHbie npoH3BoaHbie b coHeTaHHH c napKOBbiMH jiecaMH. 2 — yBJiaxHeHne CBexe- h BJiaxHOJiy- 
roBoe, HacToamHe pa3H0TpaBH0-3JiaK0Bbie Jiyra h hx aHTponoreHHbie ceHoxocHbie h nacT6HmHbie npoH3BoaHbie b coHeTaHHH c 
ynacTKaMH Jieca: 26 — Me3apxHbiH paji, 2a — 6onee HH3KOTpaBHbie BapnaHTbi — KcepapxHbiH psm, 2s — BbicoKOTpaBHbie — 
raapapxHbiH paa. 3 — yBJiaxHeHHe JiyroBOCTenHoe, jiyroBbie CTenn , 3KCTpa30HanbHbie cooSmecTBa. riauiHH Ha cxeMe He noKa3aHbi 
(3aHHMaiOT 45 % iuiomaaH Ha EepacicoM h 55 — Ha KapaxaHcicoM ynacTicax). 


ceBepHOM KyHnypyKCKOM ynacTKe b Me 3 apxHOM pajjy yBJiaacHeHHe KOjieSjieTca ot 63 jio 
65 6 ajiJioB. Pba npeflCTaBJieH b ochobhom BjiaxcHbiMH nyraMH, a TaK)Ke 6 epe 30 BO-ocHHO- 
BblMH TpaBHHblMH JieCHbIMH COoSmeCTBaMH Ha MeCTe K)}KHO-TaeXCHbIX JieCOB H 3 nHXTbl, 
eiiH h Kejjpa. H 3 pe,aKa BCTpenaeTca B 03 o 6 HOBJieHHe 3 thx nopoji. 3 tot ynacTOK pacnojia- 
raeTca Ha ioxchoh rpaHHue loxcuo-TaeacHOH nofl 30 Hbi TaexcHOH 30 Hbi. Cyxne, a TeM 6 ojiee 
ocTenHeHHbie jiyra 3 jjecb OTcyTCTBy iot . Jlnuib oxaejibHbie hx npe^cTaBHTeiiH (Galium 
verum , Carex praecox) 3 axoflflT Ha loxHbie KpyTbie ckjiohm aojihh peneK. 

Ha btopom, Bep^CKOM, ynacTKe yBJiaacHeHHe Me 3 apxHoro paaa cooSmecTB b ochobhom 
T axxce BJiaxHOjiyroBoe ( 6 ajuibi 62 — 65 . 5 ). 3 KOTonbi pn^a 3 aHBTbi coxpaHHBuiHMHca 
JiecaMH H 3 6 epe 3 bi, h ochhm, h HacToamHMH (no: IIIeHHHKOBy, 1938 ) JiyraMH. llo onyuixaM 
jiecoB ohh pa 3 H 0 TpaBHbie c Aegopodium podagraria , Crepis sibirica , Bupleurum longifo- 
lium , Serratula wolffii , Lathyrus gmelinii , Aconitum septentrionale , Lilium martagon , 
Euphorbia pilosa h flp. (flbiMHHa, 1986 a). Ilpn cchokochom Hcn 0 Jib 30 BaHHH Ha MecTe 
pa 3 HOTpaBHbix jiyroB, a Taxxce npn 3 apacTaHHH 3 ajiexcen (flbiMHHa, 1985 ) pa 3 BHBaiOTca 
HacToamne 3 JiaK 0 B 0 -pa 3 H 0 TpaBHbie h pa 3 HOTpaBHO- 3 JiaKOBbie Jiyra c Dactylis glomerata , 
Phleum pratense , Festuca pratensis , Achillea asiatica , Vicia cracca , Linaria vulgaris h Ap. 
npH naCT. 6 HmHOM HCnOJIb 30 BaHHH OHH TpaHCCjDOpMHpyiOTCfl B MBTJIHKOBbie H pa 3 HOTpaB- 
HO-MBTJiHKOBbie {Poa pratensis , Plantago media, Achillea asiatica , Leucanthemum vulgare 
Hjjp.) jiyra (flbiMHHa, 19866 ). KcepapxHbiH pajj jjpeHHpoBaHHbix ckjiohob Ha Eep,acKOM 
ynacTKe 3 aHBT KcepocJiHTHbiMH, 6 oJiee HH 3 KOTpaBHbiMH BapnaHTaMH HacToamHx JiyroB. Ha 
hhx k npHBejjeHHbiM Bbiuie BH^aM Me 3 apxHoro pajja c bmcokhm hoctobhctbom (70 — 90 %) 
npHcoeziHHHioTCB: Galium verum , Phlomis tuberosa , Poa angustifolia , Phleum phleoides , 
Lathyrus pisiformis , Fragaria viridis , Seseli libanotis. Origanum vulgare , Vicia unijuga , 
V. tenuifolia , Dracocephalum nutans , Iris ruthenica , Filipendula vulgaris. BojibuiHHCTBO 
H 3 hhx cHHTaioTCfl xapaKTepHbiMH pacTeHHBMH ocTenHeHHbix JiyroB h JiyroBbix cTenen, ho 
b jjaHHOM cjiynae ohh cooOnTaiOT c bh^bmh BJiaxcHbix JiyroB, h nosTOMy o 6 ihhh ycpefliieH- 
HbiH ypoBeHb yBjiaxcHeHHB tbkhx coo 6 mecTB no uixanaM PaMeHcxoro onpe^ejiaeTca Kax 
CBe>KejiyroBOH. 
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CoBepuieHHo oco6mh xapaKTep hmciot c})HToueH03bi KpyTbix KaMeHHCTbix ckjiohob 
B epxyuieK bbicoxhx Teppac h KopeHHoro 6epera p. EepflH. Xopomo 3aMeTHO ocTenHeHHe 
hx TpaBocToa. B ero cocTaBe noaBJiaioTca: Stipa pennata , Poa stepposa , Artemisia glauca , 
Spiraea hypericifolia , Carex pediformis, Caragana arborescens , Sedum hybridum , Arte- 
misia gmelinii. OflHaxo H3-3a coxpaHeHHa 3,aecb b HeSojibinoM o6hjihh HexoTopbix bh^ob 
BJ iaxcHbix jiyroB yBnaacHeHHe sthx cooSmecTB b o6meM onpejjejiaeTca xax cyxonyroBoe 
(Sajuibi 55—58.5). B uejiOM EepacxHH kjhohcboh ynacTOx pacnojioaceH b 30He mcjikojihct- 
BeHHbix 0CHH0B0-6epe30Bbix JiecoB, KOTopyio B. B. PeBep^arro (1931), EL II. rionaxoB 
(1934), B. O. IloapxoB (1936) BbwejiajiH Ha npaBoOepeacbe 06 h. 3Ta 30Ha cooTBeTCTByeT 

UIHpOKOJIHCTBeHHblM JiecaM EBponeHCKOH HaCTH PoCCHH H HMeeT MHOrO o6mHX C HHMH 
HeMopaubHbix 3JieMeHTOB. 

OcTaBuiHecH 2 ynacTxa, KapaxaHcxnn h KaMeHCXHH, pacnonoaceHbi Ha TeppHTopHH, 
KOTopyio yxa3aHHbie Bbirne aBTopbi Taxace othccjih k 30He Meiixoji hctbch hmx JiecoB, 
TOJibKo k ee loacHOH cyx0A0JibH0-6epe30B0H noz^oHe. Harnn HccneflOBaHHa no^TBepamaiOT 
3 to. B loacHOH noA30He, no cpaBHeHHio c ceBepHOH (EepacxHH ynacTox), nponcxo^HT 
nepeMemeHHe pacTHTeubHbix cooSmecTB bhh 3 no pejibecjsy. B pe3yjibTaTe Ha KaMeHexoM 
h KapaxancxoM ynacTxax b noHHaceHHbix sjieMeHTax pejibe^a oxa3biBaiOTca cj3HToueH03bi, 
omocamHeca k Me3apxHOMy paay Ha Eep^cxoM ynacTxe, a Ha BbipoBHeHHbix sjieMeHTax 
penbe^a Me3apxHoro pa,aa — coo6mecTBa, npHHajyieacamHe Ha EepjjcxoM ynacTxe k 
K cepapxHOMy pajjy h k 3KCTpa30HajibHbiM cf)HToueH03aM (pnc. 3). 

Me3apxHbin p$m loacHbix ynacTXOB 3acjiyacHBaeT 6ojiee no^poOHoro paccMOTpeHHa, Tax 
xax hmchho ero TpaBaHbie cooGmecTBa nacTO CHHTaiOT JiyroBbiMH CTenaMH, hto cnyacHT 
OCHOBaHHeM /UI5I OTHeCeHHB 3T0H TeppHTOpHH X JieCOCTenHOH 30He. CoxpaHHBUIHeCa 
Meacay nauieH ynacTxn ecTecTBenHon pacTHTeJibHOCTH Me3apxHoro pa,aa npeacTaBjieHbi 
pa3pe>xeHHbiMH napxoBbiMH jiecaMH h 6oraTOBH,aoBbiMH (b cpezmeM 50 Ha 10 m 2 ) xpacon- 
HblMH 6o60BO-3JiaXOBO-pa3HOTpaBHbIMH (J)HT0UeH03aMH. OcoSeHHO oOHJIbHO pa3HOTpaBbe, 
b rpynne xoToporo cMeiuHBaiOTca jiyroBO-CTenHbie h jiyroBbie bhzu>i. IIo BCTpenaeMOCTH 
hx MoacHO pacnpeflejiHTb b cjieflyiomHH paa no y6biBaiomeH: Filipendula vulgaris , Fragaria 
viridis , Galium verum , Potentilla argentea , Nonea pulla , Seseli libanotis , Plantago media , 
Veronica spicata htj., Bcero oxojio 40 bh^ob c BCTpenaeMOCTbio 6onee 60 %. 

3jiaxn no BCTpenaeMocTH pacnojiaraiOTca b paay yObiBaHHa cneayiomHM o6pa30M: Poa 
angustifolia, Elytrigia repens , Dactylis glomerata , Phleum phleoides , Helictotrichon 
pubescens , Brachypodium pinnatum, Calamagrostis epigeios , Festuca pratensis , Brotnop- 
sis inermis , Phleum pratensis , Stipa pennata. 3HaHHTejibH0 peace BCTpenaroTca Festuca 
pseudovina , Koeleria cristata. 

CymecTBeHHa poJib 6o6oBbix. Hepeaxo no Macce ohh npeo6jiaaaiOT Haa 3JiaxaMH. 
DLInpoxo pacnpocTpaHeHbi Medicago falcata , Astragalus danicus , Trifolium pratense , 
Vicia tenuifolia , V. amoena , V. sepium , V. cracca, Lathyrus pisiformis , Oxytropis campa¬ 
nil lata. OObiHHbi Trifolium lupinaster , Lathyrus pratensis , Medicago lupulina , Vicia 
megalotropis, V. unijuga , Lathyrus humilis , peace Onobrychis tanaitica , Lathyrus gmelinii , 
L. vernus , L. tuberosus. OnncaHHbie noanaoMHHaHTHbie 6o6oBO-3JiaxoBO-pa3HOTpaBHbie 
cooOmecTBa b 6oabiuHHCTBe cjiynaeB TpaHC^opMHpoBajiHCb b aHTponoreHHbie MeHee 
6oraTbie BHaaMH cf)HT0ueH03bi. Ilpn 3HaHHTejibH0M Bbinace b hx TpaBOCToe flOMHHHpyeT 
Poa angustifolia , 3HaHHTeJibHO peace, b xcepapxHOM pa^y, — Festuca pseudovina. 
3jiaxoBaa CTa^na BOCCTaHOBJieHna pacTHTeJibHOCTH Ha 3aneacax hjth nocjie npexpameHHa 
Bbinaca Ha flerpaAHpoBaHHbix nacTOnmax npe^cTaBJieHa Dactylis glomerata , Elytrigia 
repens , Phleum phleoides , Festuca pratensis (flbiMHHa, 1988). Bee paccMOTpeHHbie 
coo6mecTBa Me3apxHoro pa,aa KapaxaHcxoro h KaMeHcxoro ynacTxoB no uixajiaM 
PaMeHexoro OTHOcaTca b ochobhom x cyxHM nyraM. HacTb H3 hhx no cocTaBy bhtob 
M oacHO OTHecTH x ocTenHeHHbiM nyraM, ho HHxax He x jiyroBbiM cTenaM. rioc^e^HHe, no 
MHeHHio T. H. UcaneHxo h E. M. PanxoBcxoH (1961), pa3,aejiaeMOMy h aBTOpOM CTaTbH, 
6 ^h3xh x HacToamHM 6oraTopa3HOTpaBHbiM xoBbuibHbiM CTenaM. Ha HccneflOBaHHOH 
TeppuTopHH JiyroBbie cTenn npe^cTaBjienbi TOJibxo 3XCTpa30HanbHbiMH neTpo(J)HJibHbiMH 
BapnaHTaMH no xpyrbiM loacHbiM cxjiOHaM b BepxoBbax p. BepxHHH Kapaxan (flbiMHHa, 
ManbixeBa, 1987). Ohh oTJiHnaiOTca ot ocTenHeHHbix JiyroB .aoMHunpoBaHneM b TpaBaHOM 
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noKpoBe flepHOBHHHbix cTenHbix 3JiaKOB (Koeleria cristata , Festuca valesiaca , Stipa 
capillata , Helictotrichon desertorum) h HanHHHeM b ero cocTaBe Astragalus testiculatus , 
Goniolimon speciosum , Hedysarum gmelinii , Alyssum turkestanicum , Seseli ledebourii. 
JlyroBbie CTeriH BbiropaiOT b cepejjHHe jieTa. YBjiaxcHeHHe hx no oiKajie PaMeHcxoro — 

47.5 6ajuia, hto cooTBeTCTByeT yBnaxcHeHHio JiyroBbix cTenen h pe3Ko OTnnnaeTCfl ot 
yBjraxcHeHHH ocTajibHbix TpaBflHbix coo6mecTB KapaKaHCKoro ynacTxa (pnc. 2). Ohh 
HBJiaioTCH xopoiuen HJunocTpauHen npaBHJia npe^BapeHna AjiexHHa. Ha KaMeHCKOM, 
6ojiee k)5khom, ynacTxe nyroBbie cTenn He oGHapyxceHbi, Tax xa k jyisi hhx 3aecb HeT 
noAxo.aamHx MecTooSnTaHHH. Xota paccTOHHne Mexcay BbimeHa3BaHHbiMH ynacTxaMH 
He6ojibinoe — 50 xm, MecTHOCTb KapaxaHexoro ynacTxa Bbirne b cpe^HeM Ha 50 m, penxn 
na ero TeppHTopnn Bpe3aHbi niySxce, b uejioM oh MeHee BJiarooSecneneH, nosTOMy Ha 
pnc. 2 3tot ynacTox noxa3aH nocneOTHM. 

3xcTpa30HajibHbie cooOmecTBa (ynacTXH 2, 3 Ha pnc. 2) no ycjiOBHHM yBjiaxcHeHHfl 
OTopBaHbi ot ocTanbHbix cooOmecTB. B Oajuiax mxajibi yBjiaxcHeHHH Mexcay hhmh ecTb 
pa3pbiB. 2 Ha npHBeAenHOH cxeMe (pnc. 2) xoporno bh^ho, xax npoaBJiaeTca pacmnpeHHe 
aMnjiHTyAbi xojieOaHHH yBJiaxcHeHHfl Me3apxHoro paaa cooOmecTB b HanpaBJieHHH c ceBepa 
Ha ior. Ha nepBOM ynacTxe OHa xojieOjreTca b npeaenax 2 OajuiOB (63 — 65), Ha btopom — 

3.5 (62 — 65.5), Ha TpeTbeM h neTBepTOM — 6oJiee neM 6 OajuiOB (52.5 — 63). B uejioM 
Me3apxHbin h apyrne paabi MaTepnxoBbix cooSmecTB cMemaioTCfl b jieByio CTopoHy x 
MeHbuieMy yBJiaxcHeHHio. 

npaBHJibHOCTb oTHeceHHH 6o6oBO-3JiaxoBO-pa3HOTpaBHbix cooOmecTB Me3apxHoro 
paaa #Byx ioxchmx ynacTxoB x ocTenHeHHbiM JiyraM, a 3xcTpa30HanbHbix c})HToueH030B c 
aepnoBHHHbiMH 3JiaxaMH c ynacrneM pa3HOTpaBbfl h 6o6oBbix x jiyroBbiM cTenflM noflTBep- 
>KAaeTCH h sxojioraeH o6pa3yK>mnx hx bhaob. Tax, Ha ocTenHeHHbix jiyrax h b 3aypanbe 
(A6paMHyx, TopHaxoBcxHH, 1980), h b IJeHTpajibHOM nepH03eMH0M 3anoBeaHHxe (CeMe- 
HOBa-THH-IUaHCxaa, 1966), h b HobochOhpcxoh o6ji. npeoOjiaaaioT Me3oc})HTbi h xcepo- 
Me3o4)HTbi. PacnpeAejieHne bhaob, o6pa3yiomHX cooOmecTBa TaxHx jiyroB b panoHe 
HccjieaoBanHH, no sxQjiorHnecxoMy pmy uixajibi yBJia>KHeHHfl PaMeHcxoro aoxa3biBaeT 
3to. AMnnHTyabi OajuiOB yBjiaxcHeHHH mhothx sthx bhaob 3axoa^T nacTHHHO h Ha Ty nacTb 
sxojiorHHecxoro pazja, xoTopaa cooTBeTCTByeT yBJiaxcHeHHio JiyroBbix cTenefi, ho Bee xce 
Gojibuiaa nacTb hx jiexcHT BnpaBO ot 50-ro 6ajuia, xoTopbin moxcho CHHTaTb pyOexcoM, 
pasAejiaiomHM nyroBbie CTenn h ocTenHeHHbie jiyra. Hohchhm sto Ha npHMepe xapaxTep- 
Horo pacTeHHH ocTenHeHHbix JiyroB — Filipehdula vulgaris. B EBponeHexoH nacTH 
SbiBinero CCCP (PaMeHcxHH nap., 1956) eft cooTBeTCTByioT 42—69 6ajuibi uixanbi 
yBJiaxcHeHHH PaMeHcxoro; b 3ana^HOH Ch6hph b jiecocTenHOH h CTenHOH 30Hax (UaueH- 
xhh h ap., 1974) — 6ajuibi 42 — 64; a b jiecHOH (UaueHXHH h ap., 1978) — 6ajuibi 55 — 65. 
YxjiOHeHHe aMnjiHTyijbi 6ajuiOB yBJiaxcHeHHH aaHHoro Bnaa b CTopoHy CTenen (bjicbo ot 
50-ro 6ajuia) b nepBOM h btopom pernoHax 8 6anjiOB, a b CTopoHy JiyroB — 19 h 14 SajuioB 
cooTBeTCTBeHHO. B jiecHOH xce 30He 3ana#HOH Ch6hph paccMaTpHBaeMbiH bh^ 
JiyroBbix CTenen BOo6me ne yxa3aH, hto BnojiHe ecTecTBeHHO, Tax xax b jiecHOH 30He 
JiyroBbie CTenn OTcyTCTByioT jih6o BCTpenaiOTCfl b BH,ae 3xcTpa30HanbHbix BapnanTOB h 
oneHb peaxo. Taxoe xce yxiionenne aMnjiHTya SaruiOB yBJiaxcHeHHfl b CTopoHy JiyroB, xax 
y Filipendula vulgaris (noxa 3 aTejib xcepoMe30c})HTHOCTH), xapaxTepHO j\nn Peucedanum 
morisonii % Oxytropis campanulata , Artemisia glauca , Galium verum , Phleum phleoides , 
Poa angustifolia , Medicago falcata h apyrax bhaob mhhmo «Hepa3JiyHHOH napbi» — 
ocTenneHHbie jiyra h JiyroBbie CTenn. 

Hiiyio sxojiorHHecxyio xapaxTepncTnxy hmciot BH^bi 3XCTpa30HajibH0H jiyroBOH CTenn 
KapaxaHexoro ynacTxa. Ohh hbhhiotch THnHHHbiMH xcepocfmTaMH hjih Me30xcepo4)HTaMH. 
Bojibuian nacTb hx aMnjiHTyzj OajuiOB yBJiaxcHeHna OTXJiOHaeTca BJieBO ot 50-ro 6anjia b 
CTopony cyxocTeriHoro yBJiaxcHeHHH. Tax, y Astragalus testiculatus b EBponencxon nacTH 


2 BepOHTHO, OTopBanHocTb 3KCTpa30HajibHbix cooSmecTB ot HenpepbiBHoro 3KOjiorHMecKoro paaa n^axopOB 
HBJIJ3CTC5J 061HHM npaBHJIOM, B03M0XCH0, TaKHMH )Ke H30JlHp0BaHHbIMH no SaJIJiaM IUKaJIbl yBJiaXHeHHH MOiyT 
OKa3arbca ocTenHeHHbie jiyra, oimcaHHbie b HacToameii CTenw LJ[eHTpajibHo-Ka3axcTaHCKoro MejiKoconoHHHKa 
3. B. KapaMbimeBOH, E. H. PanKOBCKOH (1973). 
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Pocchh 6anjibi yBjra^KHeHHH koacSaiotca ot 18 ao 44, b jiecocTenH n cTenH 3anaAHOH 
Ch6hph ot 25 ao 50. OnuioHeHHe ot 50-ro 6ajuia b cTopoHy CTenen b nepBOM pernoHe — 
32, bo BTopoM — 25 OajiJiOB. ftjifl JiyroB yKa3aHHbix pernoHOB n aaa JiecHOH 30Hbi stot 
bha He npHBOAHTca BOo6me. 


3aKJiK>HeHne 

Bee BbiiueH3Jio)KeHHoe no3BOAaeT cAeAaTb cjieAyiomne nacTHbie h o6mne BbiBOAbi. 

OcTenHeHHbie Jiyra h AyroBbie CTenn npaBoOepeACbA 06h xopouio OTAnnaiOTca Apyr ot 
Apyra, ecjiH CTporo npHAepACHBaTbca hx xapaKTepncTHKH, a&hhoh E. M. JIaBpeHKo (1940, 
1956, 1980). y hhx ecTb o6mne AyroBO-CTenHbie bham, ho b cooSmecTBax ocTenHeHHbix 
AyroB ohh npoH3pacTaiOT b KOMnaHHH c AyroBbiMH Me30(J)HTaMH, b cooOmecTBax AyroBbix 
CTenen — co CTenHbiMH acphobhhhmmh Kcepoc|)HTaMH. Pa3AHHaioTca OcTenHeHHbie Ayra 
h AyroBbie CTenH Taxxce h no ycnoBHAM yBnaxcHeHHA, onpeAenAeMbiM no uiKaAaM 
PaMeHCKoro. 

CymecTBeHHbiM ABAaeTca pa3AHHne ocTenHeHHbix AyroB h AyroBbix CTenen no reorpa- 
c})HHecKOMy apeany, Ha hto paHbuie He oOpamann AOCTaTOH hoto BHHMaHHA. 3oHaAbHbie 
apeanbi hx He HaxnaAbiBaioTca Apyr Ha Apyra. IlpHMepoM stoto MoxceT cnyxcnTb oOcneAO- 
BaHHbiH HaMH peraoH. Tax, Ha EepACKOM ynacTKe npaBoOepexcba 06h nyroBbix CTeneii 
HeT, OcTenHeHHbie Ayra TOAbKo 3KCTpa30HanbHbi. Ha AByx iox<Hbix ynacTKax (KapaxaHC- 
kom h KaMeHCKOM) OcTenHeHHbie Ayra 30HaAbHbi. JlyroBbix CTenen HeT hah ohh peAKH h 
TOAbKO 3KCTpa30HaAbHbI. 30HaAbHbIMH OHH CTaHOBATCA lOACHee, B HacTOAmeH AecocTenH, 
b KOTopoH Aec BCTpenaeTCA TOAbKo no noHHxceHHbiM SAeMeHTaM penbecfja. IloAoca c 
30HaAbHbIMH AyrOBbIMH CTenAMH OTHOCHTCA K CTenHOMy THny paCTHTeAbHOCTH (ConaBa, 
1961, 1972, no: BacHAioxHHOH, JIaBpeHKo, 1977) h pacnonaraeTca Ha TeppHTopnn 
MpaHO-TypaHCKOH cfjnopncTHHecKon oOAacTH (TaxTaA>KAH, 1978). IloAoca c ocTenHeH- 
HblMH 30HaJlbHbIMH (HapAAy C ACCOM) AyraMH OTHOCHTCA K 6opeaAbHOMy THny paCTHTeAb¬ 
HOCTH (ConaBa, 1961, 1972, no: BacHAioxHHOH, JIaBpeHKo, 1977) h bxoaht b cocTaB 
OopeaAbHOH (J)AopHCTHHecKOH o6AacTH (BacHAioxHHa, 1969; TaxTaAxcaH, 1978). Moacho 
ah npoAOAxcaTb Ha3biBaTb 3Ty noAocy necocTenHon, ecAH b Hen HeT 30HaAbHbix AyroBbix 
CTenen? 

E. M. JIaBpeHKo bkjhohha b cTenHyio oOnacTb h nacTb ioachoh necHOH, rAe npoABAA^TCA 
HeKOTopoe BAHAHHe CTenen h KyAa 3axoAAT OTAenbHbie CTenHbie bhaw. Oahbko npn stom 
OH OTAHHHO BHAeA CBA3b CeBepHOH AeCOCTenH C AeCHbIM THnOM paCTHTeAbHOCTH, TaK KaK 
HeoAHOKpaTHO ynoMHHaA o 30HanbH0CTH AecoB b ceBepHon AecocTenn, a HHorAa AaAce o 
npeoOAaAaHHH hx HaA TpaBAHbiMH cooSmecTBaMH (JIaBpeHKo, 1940, 1956, 1980). O 
3HaHHTeAbHOH oSneCCHHOCTH CeBepHOH, a HaCTHHHO H BblAeAAeMOH HMH epeAHen nOA30HbI 
AecocTenH 3anaAHOH CnGnpn, bcaca 3a EL H. KpbiAOBbiM (1916), nncann h nocneAOBa- 
TeAH JIaBpeHKo — H. B. EopncoBa, T. H. HcaneHKo, E. H. PanKOBCKaa (1957). H HaKO- 
Heu, caM JIaBpeHKo chhtba npaBOMOHHbiM oO^eAHHeHne AecocTenn, npnneraiomeH k 
mnpoKOAHCTBeHHbiM AecaM, b eAHHoe c hhmh ueAoe. 3to nacTo AenaioT MHorne reorpacf)bi 
h noHBOBeAbi (JIaBpeHKo, 1956: 610). 

Eme b 1938 r. A. II. UleHHHKOB OTMenan, hto Ha ioachoh OKpanHe necHOH 3ohh Aec 
H 6e3 BA HAH HA HeAOBeKa OCTaBAAeT AAA AyrOBOH paCTHTeAbHOCTH HaCTH CyXOAOAOB. Jl/IA 
Aeca 3Aecb yxce cahuikom cyxo, aaa CTenen eme cahuikom BAaxcHo, nosTOMy 3Ty noAocy 
«AecocTenn» npaBHAbHee Ha3biBaTb neconyroBon. Oh yTBepACAan, hto OcTenHeHHbie Ayra 
3Aecb — TaKon Ace 30HaAbHbin Tnn paCTHTeAbHOCTH, KaK n Aeca. 3to nonoAceHne BnoAHe 
npnMeHHMO k HccAeAOBaHHon TeppHTopnn — npaBoOepeACbio 06h Hoboch6hpckoh o6a. 

JIaBpeHKo nyTKO othochaca k npeACTaBAeHHAM Apyrnx aBTopoB n nopon OTKa3bi bbaca 
ot cbohx npeAbiAymnx b3taaaob. TaKOB, HanpnMep, Bonpoc o nepeHOce nnxcMOBbix CTeneH 
3a6anKaAbA H3 HacTOAmnx b AyroBbie (JIaBpeHKo, 1956: 683). Moacho npeAnonoACHTb, 
hto oh He B03paxcaA 6bi npoTHB nepenMeHOBaHHA ceBepHon AecocTenn b AeconyroByio 
noA30Hy h paccMOTpeHHA ee b KanecTBe ioachoh noA30Hbi 30Hbi AHCTBeHHbix AecoB. Ecah 
Ace BbiAeAATb caMocTOATeAbHyio AecoAyroBO-CTenHyio 30Hy, to AecoAyroBaA noA30Ha 6yAeT 
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3aHHMaTb ceBepHyio nacTb 30Hbi, Hapa^y c pacnojioKeHHOH loacHee HacToamen JiecocTen¬ 
HOH noA30Hoii. TojibKo TaKoe paccMOTpeHHe JiecoTpaBa hoh nojiocbi Meamy JiecoM h 
CTenbio no3BOJiHT HaKOHeu bhccth acHOCTb h pa3AejiHTb ocTenHeHHbie Jiyra h jiyroBbie 
CTenn. flepBbie 30HajibHbi b jiecojiyroBOH, BTopbie b JiecocTenHOH noA30He. 


CIIHCOK JIHTEPATYPbl 

AdpaMHyK A. B., ropnciKoecKuu 77. JI. OopMHpoBaHHe h aHTponoreHHaa nerpaaauHa jiyroBbix pacTHTejibHbix 
cooSmecTB b jiecocrenHOM 3aypajibe // 3KOJiorna. 1980. N» 1. C. 22 — 34. 

EopucoeaM. B ., McmemoT. 77., PmKoecKaji E. 77. O JiecocTenw b CeBepHOM Ka3axcTaHe // Eot. xcypH. 
1957. T. 42. No 5. C. 677—690. 

Bacujuoxuna M. A. lOxcHbie npenejibi pacnpocrpaHeHHa ajieMeHTOB OopeajibHon 4>nopi»i Ha lore 3anaaHOH 
Ch6hph h b CeBepHOM Ka3axcTaHe // Apeajibi pacTeHHH ({jjiopbi CCCP. JI., 1969. Bbin. 2. C. 195—228. 

Bacumoxuna M. A ., JlaepenKo 77. 77. O bo3moxchocth npHMeHeHHa (JjHToxopojiorHaecKHx naHHbix b reo6o- 
TaHHaecKOM KapTorpa(j)HpoBaHHH // BecTH. Jiry. 1977. Na 9. C. 29—33. 

radyKuee M. M. FIoHBeHHaa xapTa // Aiviac HobochShpckoh oSaacra. M., 1979. C. 16. 
rojiydee B. 77. 3KOJioro-6HOJionmecKHe ocoSchhocth TpaBHHHCTbix pacTeHHH h cooSmecTB jiecocTenw. M., 
1965. 287 c. 

flbiMUHa r. 27. Arpoc})HTOueH03bi h 3ajiexcn 3anaaHbix npearopnn Cajiawpa // Ekm. MOH13. Ota. 6hoji. 1985. 
T. 90. Bbin. 2. C. 89—100. 

flbiMUHd r. 27- KpynHOTpaBHbie jiecHbie jiyra Crepidetum sibiricae 3anaaHbix npearopHH CajiaHpa // Kjiaccn- 
(JjHKauHa pacTHTejibHOCTH CCCP. M., 1986a. C. 79—93. 

HbLMUHa r. 27- riacTSHuiHaa cyKneccwa Ha Jiyrax npaBoOepextba 06h // Bioji. MOHIL Om 6hoji. 19866. 
T. 91. Bbin. 2. C. 122—132. 

27 biMuna r. 27. MaiepHajibi k (jijiopHCTHHecKOH KJiaccH(})HKauHH pacTHTejibHOCTH 3anaaHOH Ch6hph (npaBo- 
6epexcbe 06 h Hoboch6hpckoh o6jiacTH). M., 1988. 68 c. JJen. b BHHHTH 28.03.89, N»2002-B89. 

UbiMuua T. 27 «, Mcuibneea T. B. 3KCTpa30HajibHbie CTenHbie cooOmecTBa npaBoOepexcba BepXHen 06 h // 
reoOoTaHHaecKHe HccjienoBaHHa b 3anajmoii h CpeaHen Ch6hph. Hoboch6hpck, 1987. C. 139—143. 

McmeHKO T. 77., PmnoecKcui E. 77. OcHOBHbie 30HajibHbie ranbi CTenen CeBepHoro Ka3axcTaHa // Tp. EHH 
AH CCCP. 1961. Cep. 3. (Teo6oT.). Bbin. 13. C. 133—397. 

KapaMuiueea 3. B ., PanKoecKcui E. 77. EoTaHHaecicaa reorpa(j)Ha CTenHoii aacTH UeHTpajibHoro Ka3axcTaHa. 
JI., 1973. 276 c. 

KoMJiee A. M., KyxapcKcm B. JI., HepuuKoeaM. 77. KjiHMaT h nmpojiorna // HoBocw6HpcKaa o6jiacTb. npH- 
poria h pecypcbi. Hoboch6hpck, 1978. C. 25—42. 

Kpbuioe 77. H. CrenH 3anajiHOH aacTH Tomckoh ryOepHHH. BoTaHHKO-reorpaiJjHaecKHH o630p // Tp. noaB.- 
6 ot. 3Kcne,aHnHH no HccjienoBaHHio KOJioHH3annoHHbix panoHOB A3naTCKOH Pocchh. 1916. H. 2. Bbin. 1. 139 c. 

KyMunoea A. B., Baeuua T. B.,JIamuuHa E. 77. TeoOoTaHHaecKoe panoHHpoBaHHe loro-BocroKa 3anaaHO-Cw- 
6hpckoh HH3MeHHOCTH // Tp. UeHTp. ch6hpck. 6ot. cajia. 1963. Bbin. 6. C. 35—62. 

JlaepenKo E. M. Cienw CCCP // PacraTejibHocTb CCCP. M.; JI., 1940. C. 1—265. 

JIaepeHKo E. M. OrenH h cejibCKOxo3ancTBeHHbie 3 cmjih Ha MecTe CTenen // PacTHTejibHbin noKpoB CCCP. 
M.; JI., 1956. T. 2. C. 595—730. 

JlaepenKo E. M. OrenH // PacraTejibHocTb EBponencKon aacTH CCCP. JI., 1980. C. 203 — 272. 

JlaniuuHa E. 77. PacTHTejibHbin noKpoB // HoBocw6HpcKaa oOjiacTb. ripHpona h pecypcbi. Hoboch6hpck, 
1978. C. 112—125. 

rio3()buiK()6d T. M. KjiHMaTHaecKaa KapTa // Auiac Hoboch6hpckoh oOjiacTH. M., 1979. C. 12. 

IIojuiKoe n. 77. BoTaHHKO-reorpacJjHaecKHe oaepKH Ky3HenKoii KOTJioBHHbi Cajianpa h 3anajiHOH npe^ca- 
jiawpCKon nojiocbi // MaTepHanbi Ky3HenKO-BapHayjibCKOH noaB. aKcne^HUMH 1931 r. M., 1934. H. 1. 63 c. 

IlojipKoe B. 0. rioaBbi 3anaaHOH npeflcajiawpcKon nojiocbi // MaTepnajibi Ky 3 HenKO-BapHayjibCKOH noaB. 
3KcneAHUHH 1931 r. M.; JI., 1936. H. 3. C. 208—275. 

IIpupodHbie pecypcbi Hoboch6hpckoh o6jiacTH. Hoboch6hpck, 1986. 214 c. 

PddomHoe T. A. JlyroBeaeHHe. M., 1974. 384 c. 

PdMeucKuu JI. r., Udi^enKUH 77. A., HuyKUKoedO.H., Anmunun 77. A. 3KOJioniaecKaa oneHica KopMOBbix 
yroflHH no pacTHTejibHOMy noKpoBy. M., 1956. 469 c. 

PdcmumejibHbiu noKpoB 3anaaH0-Cn6HpcK0H paBHHHbi. Hoboch6hpck, 1985. 249 c. 

Peeepddmmo B. B. PacraTejibHocTb CwOnpH. Hoboch6hpck, 1931. 174 c. 

CeMenoed-TjiH-UIdHCKdji A. M. JjHHaMHKa CTenHon pacTHTejibHOCTH. M.; JI., 1966. 170 c. 

Cjuiduee A. 77. TeorpacjDHaecKHe ochobw KJiHMaTHaecKoro paiioHHpoBaHHa h onbiT hx npHMeHeHHa Ha 
ioro-BocTOKe 3anajZHO-CH6npcKOH paBHHHbi // TeorpacfiHa 3anajiHon Ch6hph. Hoboch6hpck, 1965. C. 3 — 122. 
TdxmddwjiH A. JI. OjiopHCTHaecKHe o6jiacTH 3 cmjih. JI., 1978. 246 c. 

XpoMoe C. 77., MdMOHoedJl. M. MeTeopojiorHaecKHH cjioBapb. JI., 1974. 567 c. 

IldyeuKiw 77. AflMumpueea C. 7/., Bejuieed 77. B., Caenewco 77. B. MeTOAHaecKne yxa3aHHa no 3KOJiorn- 
aecKon oneHKe KopMOBbix yroriHH JiecocTenHOH h CTenHoii 30H CnOnpH no pacTHTejibHOMy noKpoBy. M., 1974. 
245 c. 

IJdijeHKUH 77. A., CdeneuKo 77. B., JjMumpueed C. 77. MeToaHaecKHe yxa3aHHa no 3KOJiornaecKOH oneHKe 
KopMOBbix yrojWH TyH/ipoBon h jiecHOH 30H Ch6hph h AajibHero BocToxa no pacTHTejibHOMy noxpoBy. M., 1978. 
300 c. 

| Vependuoe C. K. CocynwcTbie pacTeHHa CCCP. JI., 1981. 510 c. 


135 



WepnuKoea M. M. ArpOKJiHMaTHMecKaa KapTa // ATjiac Hoboch6hpckoh o6jiacTH. M., 1979. C. 14. 
UleHHUKoe A. 77. JlyroBaji pacraTejibHocTb CCCP // PacraTejibHocTb CCCP. M.; JI., 1938. T. 1. C. 429—647. 


SUMMARY 

Differences between steppe meadows and meadow steppes on the right bank of the Ob River 
in Novosibirsk Region are analysed. The analysis includes the floristic composition, moist conditions 
on the Ramensky scale and geographical distribution. The steppe meadows are zonal on a level with 
forests and form the partially-wooded meadow underzone in deciduous forests. The meadow steppes 
are zonal in the typical forest-steppe or the steppe zone. 
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H3ynajiocb B03neHCTBHe cojien Mean Ha HHTeHCHBHOCTb jibixaHHH y JiHiuaHHHKOB Cetraria islandica, Cladonia 
stellaris, Hypogymnia physodes, Nephroma arcticum, Peltigera aphthosa h P. membranacea. Y C. islandica 
npouecc abixaHHB HHinSHpoBajica aepe3 20 h npeSbiBaHHH Ha oueHb cjiaboM, 0.1 mM, pacTBope CuS0 4 , y 
N. arcticum abixaHHe CHH3Hjiocb yxce b nepBbie MHHyrbi B03aeHCTBH» 0.01 M pacTBopa 3 toh cojih. Y ocTajibHbix 
bhaob HHTeHCHBHOCTb abixaHHH noBbiiuajiacb Ha pacTBopax cojieii Mean b cjiabbix KOHueHTpaunax h npw 
KopoTKHX 3Kcno3HHHax, a npH ycHjieHHH CTpecca CHHXcanacb. OScyxciaiOTca B03MoacHbie npHMHHbi nojiyaeHHbix 
pe3yjibTaTOB. 

KjnoueBbie cjiOBa: abixaHHe, Cetraria, Cladonia , Hypogymnia, Nephroma, Peltigera , cojih Mean* 


JlnuiaHHHKH norjiomaiOT MeTaiuibi H3 oxpyxcaiomen cpejjbi b Bnue pacTBopoB cojiew 
HJIH B BH,ae TBepjJblX HaCTHU. HaCbimeHHe JIHIIiaHHHXOBOrO CJIOeBHma HMH npOHCXOUHT B 
pe3yjibTaTe uByx pa3JiHHHbix npoueccoB. IlepBbiH H3 hhx, oceuaHne MeTajuia Ha xjieTOHHbix 
o6oJIOHKaX BCJiejICTBHe HOHOOriMeHa,-naCCHBHblH (f)H3HXO-XHMHHeCXHH npouecc. 3jieK- 

TpoHHO-MHKpocKonnHecKHe HccjieuoBaHHB (Garty et al., 1979) noKa3biBaiOT, hto riojibiuaa 
nacTb MeTajuioB, b tom HHCJie Meub, axxyMyjwpyeTCfl Ha xjieTOHHbix cTeHxax. B 3tom 
cjiynae ohh He bjthbiot HenocpeucTBeHHO Ha MeTa6ojiH3M jiniuaHHHxoB, xotb 3HaHHTeJibHo 
yBejiHHHBaioT orimee xojiHHecTBO MeTajuia b TajuiOMe (Brown, Brown, 1991). BTopoii 
npouecc, TpaHCMeMripaHHoe nornomeHne MeTajuia xjieTxon, BBjmeTCfl 6nojiorHHecxH 
KOHTpojinpyeMbiM h OKa3biBaeT BJinaHne Ha oriMeHHbie peaxunn opraHH3Ma jnmiaHHHxa. 

Xoth Meub HeorixouHMa pacTeHHHM b xanecTBe MHxpooneMeHTa, OHa nacTo oxa3biBa- 
eTCH toxchhhoh, xax h upyrne THjxejibie MeTajuibi (AneKceeBa-IlonoBa, 1991). Couepxca- 
Hne ee MOxceT uocTHraTb bmcokhx xoHueHTpaunn b cjioeBHiuax JiniuaHHHxoB, pacTymnx 
Ha cyricTpaTax, rioraTbix othm MeTajuiOM (Purvis, Halls, 1996; Branquinho et al., 1997). 

rioKa3aHO, hto Meub HHrnrinpyeT c})OTOCHHTe3 n noBpexcuaeT xjiopocf)HJui n KJieTOHHbie 
MeMripaHbi y jmiuanHHXOB Umbilicaria muuhlenbergii (Ach.) Tuck, Ramalina fastigiata 
(Pers.) Ach. n Usnea sp. (Puckett, 1976; Branquinho et al., 1997) (b xanecTBe noxa 3 aTejia 
uejiocTHOCTH MeMripaH name Bcero ncnojib3yeTca cxopocTb Bbixoua xajina H3 xjieTox). 

BjiHHHne Meun Ha HHTeHCHBHOCTb ubixanna y jiHiuaHHHXOB uo cnx nop He H3yneHO. 
BMecTe c TeM H3BecTHO, hto ra30o6pa3iibie 3arp5t3HHTejin aTMoccJiepbi OKa3biBaioT Ha 
UbixaHne 3 thx opraHH3MOB CTOjib xe 3HaHHTejibHoe uencTBne, xax h Ha c})OTOCHHTe3, xota 
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h He TaKoe cmibHoe, KaK Ha a30T(^HKcauHio h bmxoa sjieKTpojiHTOB H3 KjieTOK (Fields, 
1988). B OKp. KocTOMyKiucKoro ropHO-o6oraTHTejibHoro KOM6nHaTa HHTeHCHBHocTb 
flbixaHHH JiHmaHHHKOB Hypogymnia physodes (L.) Nyl., Cladina rangiferina (L.) Harm. 
h Cetraria islandica (L.) Ach. yBeJiHHHBajiacb Ha OjiHxcaHiiiHX k KOMGnHaTy npo6Hbix 
iinomaAax (BaHHiuTenn HAp., 1994). flocTOBepHoe ycHJieHHe AbixaHHB y Peltigera 
leucophlebia (Nyl.) Gyeln. emend. Dombr. no cpaBHeHHio c KOHTpojieM 6biJio oOHapyxceHO 
b6jih3h ueMeHTHoro 3aBOAa b BopxyTHHCKOM npoMbimjieHHOM panoHe (IIIanHpo, PaBHH- 
cicaa, 1996). B cbjbh c sthm npeACTaBjiaeT HHTepec Bonpoc o bjihbhhh Ha AbixaHHe 
JiHmaHHHKOB HHAHBHAyaJIbHbIX 3arpB3HHTeJieH. 

Uejibio HacToamen paSoTbi 6biJio Jia6opaTopHoe H3yneHHe bjihbhhb conen MeAH Ha 
HHTeHCHBHOCTb flblXaHHB y HeCKOJIbKHX BHflOB JiHmaHHHKOB. 


MaTepnaji h MeTOjiiiKa 

06'beKTaMH HCCJieAOBaHHB 6biJiH 3nnc})HTHbiH jinmaHHHK Hypogymnia physodes h 
annreHHbie bham Cetraria islandica , Cladonia stellaris (Opiz) Brodo, Nephroma arcticum 
(L.) Torss., Peltigera aphthosa (L.) Willd. h P. membranacea (Ach.) Nyl. MaTepnaJi 
coGnpajin b 1996—1998 h 2000 rr. b noceJiKax CojmeHHoe h TaBpHJioBO JleHHHipaACKOH 
o6ji., b CMemaHHOM Jiecy. 06pa3Ubi N. arcticum 6buin coSpaHbi Ha no6epexcbe EapeHueBa 
Mopa (mwc BojiBaHCKHH hoc) h b Asyx panoHax BopKyTHHCKOH TyHApbi: b cJiohobom, Ha 
03. CapaTa-Tbi b 80 km ot ueHTpa BopKyTbi h b npoMbimjieHHOM, y noc. Cobctckhh. 

HanoHBeHHbie JiHmaiiHHKH onnmajiH, npoMbiBann BOAonpoBOAHOH boaoh, BbicyuiHBajiH 
Ha B03Ayxe h xpaHHjin b SyMaxcHbix naxeTax npn KOMHaTHOH TeMnepaType b TeneHne 
1—3 Mec. 06e3BO>KeHHbie cjioeBHma npeObiBaioT b coctobhhh aHa6no3a, h oOMeHHbie 
npoueccbi b hhx npaKTHHecKH He npoHcxoAflT. 

HaxaHyHe 3KcnepHMeHTa jinmaHHHKH noMemajin b nauiKH fleTpn, 3ajiHBajiH ahcthji- 
jinpoBaHHoii boaoh h ,ocTaBJiHJiH Ha 20 h b xaMepe npn TeMnepaType 10±2°C. 3aTeM 
cnoeBHma cjienca oOcyuiHBajiH (})HJibTpoBajibHOH OyMaroii h norpyxcajiH b HauiKH IleTpH 
c onbiTHbiMH pacTBopaMH. HcnoAb30Bajin pacTBopbi CuS0 4 , CuCl 2 h S0 2 , KOTopbie 
nojiynajin HenocpeACTBeHHO nepeA SKcnepHMeHTOM b MOAHcJinunpoBaHHOM annapaTe 
Knnna. KoHueHTpauna pacTBopoB h 3Kcno3HiiHH yxa3aHbi npn onncaHHH pe3yjibTaTOB. 
KoHTpojibHbie o6pa3Ubi BbiAepxcHBajiH b Tex xce ycJiOBHax Ha AHCTHJuiHpoBaHHOH BOAe. 

HHTeHCHBHocTb AbixaiiHH H 3 MepBAH MaHOMeTpHHecKHM mctoaom (Semikhatova et al., 
1971) b annapaTe Bap6ypraV166 (repMaHHa) h Bbipa>KanH b mkji norciomeHHoro 
KHCJiopoAa b h Ha 1 r cyxon Maccbi. flaHHbie o6pa6oTaHbi CTaTHCTHnecKH h npeACTaBJiaiOT 
co6oh cpeAHne BejiHHHHbi H3 3—4 6nojiorHHecKHx noBTopHocTen c yneTOM cTaHAapTHOH 
ouihOkh. floBepHTejibHbie ypoBHH KpHTepnn CTbiOAeHTa P (3aniieB, 1984) yxa3aHbi b 
TaOnnuax h rpac})HKax. 


Pe3yAbTaTbi h hx o6cyjKAeHne 

fljiHTejibHoe (7 cyT) B03AencTBHe CuS0 4 npn bmcokoh KOHueHTpaunn (0.1 M) BM3M- 
Bajio y jinmaHHHKa Hypogymnia physodes AOCTOBepHoe CHnxceHHe AtixaHHB, a cjiaObin, 
0.1 mM pacTBop He h3mchhji HHTeHCHBHocTb npouecca (Ta6ji. 1). 

B cjieAyiomeM 3KcnepHMeHTe 4 BHAa JiHmaHHHKOB BbmepxcHBajiH 7 cyT Ha pacTBopax 
AByx cojien mcah b hh3koh h bmcokoh KOHueHTpaunn (Ta6ji. 2). 0.001 M pacTBopbi CuS0 4 
AOCTOBepHO aKTHBH3HpoBajiH A^ixaHHe y Bcex HcnbiTaHHbix bhaob: ero CKOpocTb cocTaBHjia 
ot 114 ao 166% no cpaBHeHHio c KOHTpojieM. 0.1 M pacTBop cojih, xaK h b nepBOM 
onbiTe, 3aMeTiio chh3hji HHTeHCHBHocTb AbixaHHB y Bcex JiHmaHHHKOB. TaKoe >Ke AencTBne 
Ha Abixanne OKa3ajiH pacTBopbi CuCl 2 : b hh3koh KOHueHTpaunn ohh ycnjiHBajin ripouecc 
HJ1H OCTaBJUIJlH ero 6e3 AOCTOBepHbIX H3MeHeHHH, a B BbICOKOH KOHUeHTpaUHH hhth6hpo- 
bbjih AwxaHHe. H3 bcctho, hto h y OojibmnHCTBa Bbicmnx pacTeHHH Ha nepBbix 3Tanax 
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TAEJIHIJA 1 


BjIHflHHe CuS04 Ha HHTeHCHBHOCTb JlblXaHHH 
y Hypogymnia physodes (mkjt O 2 h -1 r _1 cyxxon Maccbi) 


PaCTBOp 

pH pacTBopa 

HHTeHCHBHOCTb 

AbIXaHHfl 

H 2 0 

5.95 

254 ±5 

0.1 mM C 11 SO 4 

5.80 

253 ±5 

H 2 O 

5.95 

285 ±15 

0.1 M C 11 SO 4 

4.10 

42 ±2 


npHMenaHHe. 3jiecb h b Ta6;i. 2 3Kcno3HUM« — 7 cyT, n = 4, P = 99 %. 


3arpfl3HeHHfl OKpyxcaiomeH cpe^bi jjbixaHHe B03pacTaeT, a 3aTeM CHHxcaeTca no Mepe 
pa3BHTHH noBpexc^eHHH (rioneBOH, 1989). 

Jlna yTOMHeHHH 3aBHCHMOCTH flbIXaTeJIbHOH aKTHBHOCTH JIHUiaHHHKOB OT KOHIjeHTpa- 
Uhh CuS0 4 o6pa3Ubi nerapex bhaob BbmepxcHBajiH b TeneHHe 20 h Ha pacTBopax cojih b 
KOH ueHTpaunax 0.1 mM, 0.001, 0.01 h 0.1 M. Otbct JIHUiaHHHKOB Ha 3to cpaBHHTejibHo 
KpaTKOBpeMeHHoe B03,aeHCTBHe 6biJi He ojtfiHaKOB (pnc. 1). Y Peltigera aphthosa cxopocTb 
^bixaHHH npaKTHnecKH He H3MeHHJiacb no cpaBHeHHio c KOHTponeM npn HHKyOaunn Ha 
cna6bix pacTBopax cojih (0.1 mM h 0.001 M), a c jjajibHeHiunM yBejinneHneM KOHueHTpa- 
Uhh jiocTOBepHo CHHxcajiacb. y Cladonia stellaris jibixaHHe HecKOJibKO ycnjiHjiocb Ha 
0.1 mM pacTBope CuS0 4 , a 3aTeM cTano ocjiaOeBaTb. y Cetraria islandica HHTeHCHBHOCTb 
j^bixaHHH noHH3HJiacb yxce ot ^encTBHH cojih b caMOH hh3koh KOHueHTpaunn h jjajiee Bee 
Oojibine noHHxcajiacb. Flpn jyiHTejibHOM, 7-jjHeBHOM, bosjjchctbhh jjbixaHHe y ueTpapHH 
H3 jjpyroH nonyjniuHH jiocTOBepHo noBbicnjiocb Ha 6ojiee KOHueHTpnpoBaHHOM, ho Bee xce 
jjocTaTOHHo pa36aBjieHHOM 0.001 M pacTBope CuS0 4 . He HCKjnoneHO, hto b TeneHHe 

JUIHTeJIbHOH 3KCn03HUHH MOiyT npOHCXOJJHTb KOJie6aHH5I JlblXaTejIbHOH aKTHBHOCTH. 

Hypogymnia physodes OKa3ajiacb HanOoJiee TOJiepaHTHOH k B03,aeHCTBHio CuS0 4 : 
KOHUeHTpaUHH 0.1 mM, 0.001 H 0.01 M He H3MeHHJIH HJIH nOBblCHJIH HHTeHCHBHOCTb 
jlbixaHHH y 3Toro JininaHHHKa. H TOJibKO 0.1 M pacTBop cojih, xax h npn jyiHTejibHOH 
3Kcno3HUHH, OKa3aJi jiocTOBepHo HHinOnpyiomee achctbhc Ha jjbixaHHe y rnnorHMHHH. 

H. physodes innpOKO HcnoJib3yeTca b jinxeHOHHjuiKauHH. OpraHH3M-HHjjHKaTop, fta- 
pajiy c jipyrHMH xanecTBaMH (uinpoKHM pacnpocTpaHeHHeM, npnypoqeHHocTbio k onpe- 
jiejieHHOMy MecTooOnTaHHio), jiojdkch 6biTb He cjihlukom nyBCTBHTejieH k 3arpa3HeHHio. 


TAEJIHUA 2 

BjIHHHHe COJieH Me^H Ha HHTeHCHBHOCTb ^blXaHHfl y JIHUiaHHHKOB 
(mkji O 2 h~ 1 r _1 cyxoft Maccbi) 


Bn/ibi 

BapnaHT 

HHTeHCHBHOCTb jibixaHHfl npn HHKyOaUHH Ha 
pacTBopax 

CuS0 4 

CuCl 2 

0.001 M 

0.1 M 

0.001 M I 

0.1 M 

Cetraria islandica 

KoHTpojib 

304 ±7 

272 ±4 

339 ± 5 

297 ± 14 


OnbiT 

431 ±14 

14 ± 2 

366+ 13 

12 ± 1 

Hypogymnia physodes 

KoHTpojib 

281 ±10 

299 ±5 

313 ± 11 

336 ± 12 


OnbiT 

321 ±4 

130 ± 21 

294 ± 14 

41 ±2 

Nephroma arcticum 

KoHTpOJIb 

398 ± 36 

398 ± 36 

— 

— 


OnbiT 

662 ± 36 

93 ±7 

— 

— 

Peltigera aphthosa 

KOHTpOJIb 

777 ±23 

772 ± 30 

635 ± 36 

791 ±20 


OnbiT 

1173 ±81 

48 ±2.5 

1244 ±56 

56 ±6 


138 



1400 



pHC. 1. BjIHflHHe KOHUCHTpaiJHH paCTBOpOB CllS0 4 Ha HHTeHCHBHOCTb JJblXaHHfl y JIHUiaHHHKOB. 

I _ Peltigera aphthosa , 2 — Cetraria islandica , 3 — Cladonia stellaris, 4 — Hypogymnm physodes. n = 3—4, P = 99%. Ho 
och aGcuHcc — KOHueHTpauHsi C11SO4 b MOJiax; no och opnHHai — HHTeHCHBHOCTb flbixaHHB, mkji O2 4 r cyxon Maccbi. 


flaHHbie o bjihhhhh CuS0 4 Ha jibixaHHe eme pa3 nofluepKHBaioT 3Ty ocoGeHHoeTb 
rnnorHMHHH. Bo3moxcho, KHCJibie pacTBOpbi CuS0 4 He CKa3biBaioTCfl Ha MbixaHHH H. phy¬ 
sodes TaK OTpHUaTeJlbHO, KaK Ha flbIXaHHH ^pyrHX BHflOB, nOTOMy HTO KJieTOHHblH COK 
3TOTO JlHUiaHHHKa HMeeT HH3KOe 3;iaMeHHe pH. 

JQtnH OTBeTa Ha Bonpoc, KaK 6biCTpo HaHHHaeTCH AeHCTBHe CuS0 4 Ha jjbixaHHe 
JIHUiaHHHKOB, jiBa BHjja pojja Peltigera , a TaKJKe jiHinaHHHK Nephroma arcticum , co6paH- 
HblH B cjjOHOBOM H npOMblUUieHHOM paHOHe BopKyTHHCKOH TyHApbl, BbmepJKHBajIH Ha 

O. 01 M pacTBOpe CuS0 4 b TeneHHe kopotkhx npoMexcyncoB BpeMenn: 0.2, 2 h 20 h. 

P. aphthosa h P . membranacea b 3 thx ycjiOBHHX oTBenajiH Ha B03,aeHCTBHe cojih ojjHHa- 
kobo: uepe3 0.2 h iibixaHHe ycHjiujiocb y nepBoro BHjja Ha 28, a y BToporo Ha 18 % b 
CpaBHeHHH C KOHTpOJieM; Hepe3 2 H HHTeHCHBHOCTb npouecca HeCKOJlbKO CHH3HJiaCb, HO 
Bee ace HeMHoro npeBbiuiana KOHTpoJibHbie 3HaneHH5i, h TOJibKo nepe3 20 h npoinouuio 
JlOCTOBepHOe CHH)KeHHe AblXaTeJIbHOH aKTHBHOCTH no CpaBHeHHK) C KOHTpOJieM (pnc. 2). 
Y Nephroma arcticum npoHCxojiHJio HeyKJiOHHoe CHHXceHHe hhtchchbhocth ju>ixaHH5i 
HaHHHaH C CaMOH KOpOTKOH 3KCn03HIJHH H He3aBHCHMO OT MeCTa c6opa MaTepHana 

(pnc. 2). 

OH3HOJiorHHecKoe 3HaneHHe MejjH KaK MHKposjieMeHTa 3aKjiiOHaeTC5i, b hbcthocth, b 
TOM, HTO B HHTOnJia3Me KJieTKH MOryT ({jyHKUHOHHpOBaTb CHCTeMbI, OKHOWIOmHe BOCCTa- 
HOBJieHHbie nHpHjjHHHyKjieoTHjibi c ynacTHeM 3aBepmaioinHx MejjbCojjep^KainHx okch- 

Jja3 - aCKOp6aTOKCHfla3bI H nOJIHCjjeHOJIOKCHflaSbl. EcjIH KaTHOHbl MejlH npOHHKaiH B 

UHTOnjia3My JIHUiaHHHKOBblX CHM6HOHTOB, TO, B03MOJKHO, HH3KHe KOHUeHTpaUHH COJIH 
MejJH (oCOOeHHO npH KpaTKOBpeMeHHOM B03JieHCTBHH) yCHJIHBajIH HHTeHCHBHOCTb £bixa- 
HH Si HMeHHO B CBM3H C aKTHBHpOBaHHeM KOHeHHbIX OKCHAa3. QflHaKO npaBOMepHOCTb 
TaKoro npejinojiojKeHHa MoaceT 6biTb noflTBepacAeHa TOJibKo b pe3yjibTaTe jaonojiHHTejib- 
HbIX HCCJiejJOBaHHH. C JipyrOH CTOpOHbl, nOJITieM JJbIXaHHfl npH CJiaOoM B03,aeHCTBHH COJieH 
MejiH MOJKeT oTpaxaTb o6mee ycHJieHHe oOmchs BemecTB, nojjoOno TOMy KaK sto 
npoHcxojiHT b cjiynae TaK Ha3WBaeMoro «cojieBoro jaLixaHHJi>> Kopnen Bbicuinx pacTeHHH 
(riojieBOH, 1989). HaKoneu, cymecTByeT MHeHHe, hto noBbimeHHe oOMeHHbix npoueccoB 
b KJieTKax b nepBbie nacbi BoajjeHCTBHfl TJixcejibix MeTaiuioB mojkct 6biTb HanpaBJieHO Ha 
ycKopeiiHoe BbiBejjeHHe tokchhcckhx BemecTB (CaBejibeB, Cejiax, 2000). B to xce BpeMH 
BbICOKHe KOHUeHTpaUHH COJieH MejJH H JIJIHTeJIbHbie 3KCn03HUHH OKa3a T IHCb TOKCHHHbIMH 
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PHC. 2. H3MeneHHe HHTeHCHBHOCTH flblXaHHH y JlHlUaHHHKOB B 3aBHCHMOCTH OT npO/IOJI>KHTeJIbHOCTH BOlflefi- 

ctbhh 0.01 M pacTBopa CuS0 4 . 

1 — Peltigera aphthosa , 2 — P. membranacea, 3 — Nephroma arcticum (^johobwh pan oh). 4 — N. arcticum (npoMbiuuieHHbiH 
pailon). n-4, P-99.9%. Ho ocn a6cmicc — BpeMa 3Kcno:inmm b aacax; no ocn opaimaT — HHTeHCHBHOCTb awxaHHa, mkji 

O 2 n’’ 1 r~ ! cyxofi Maccbi. 


AJib ijbixaTejibHoro npouecca. IIo-BHAHMOMy, sto cesnano c noBbimeHHeM khcjiothocth h 
rioxepeii uejiocTnocTii mieTOHHbix MeMOpan. 

npH HCI10Jlb30BaHHH paCTBOpOB CuS0 4 Ha JlblXaHMe 01Ca3bIBajI BJIHBHHe He TOJIbKO 
KaTHOH Merajuia, ho h cy.ib^aTHbiH annoH SOJ". Cynb(})aT iioaBJiaeTCfl b cjioeBHiue 
jiHmaMHHKOB name Bcero b pe3yjibTaTe nocneAOBarejibHoro okhcjichhb S0 2 , caMoro 
pacnpocTpaHeiiHoro axMOCcfiepnoro 3arpa3HiixejiH. IloaxoMy b cneunajibHOM 3KcnepHMeH- 
xe HccjieflOBanM bjihhhhc boahbix pacxBOpoB S0 2 na ^bixaHHe jiHuiaHHHKOB npH 20-naco- 
BOH 3KCH03MUMH. C yBeUMHCHHeM KOHUeHTpaUHH S0 2 nOBbimaJiaCb KHCJlOXHOCXb paCXBO- 
poB h BMecxe c 3xhm laMeA/nuiacb cKopocxb AWxaHHH y Peltigera aphthosa . Y Cetraria 
islandica S0 2 b KOHuenxpauHH 5 mjih- 1 BbBBaji He3HaHHxejibHyio aKXHBH3auHio AbixaiiHfl 
no cpaBneHHio c KOHxpojieM, ho 6o.nee KOHueuxpHpOBaHHbie pacxBopbi npiiBenn k 
CHJibHOMy HHrn6HpoBaHHio npouecca. flbixaHHe y Cladonia stellaris h Hypogymnia 
physodes iiojihocxmo ripeKpaxnjiocb npn HHKy6aunH Ha pacxBopax S0 2 c KOHueHxpauneH 
50 m 100 MJiir 1 (xaoji. 3). 

KoHueHipauHH pacxBopa S0 2 100 mjih 1 npn6jiH3HxejibHo cooxBexcrByex caMon cjia6on 
H3 HcnbixanHbix KOHueiixpaiuin pacxBopa CuS0 4 (0.1 mM). OAHaico ecjin nocjieAHHH 
HMeex peaKUHK), 6jiH3Kyio k HenxpajibHOH (pH 4.86), xo cooxBexcxByK)iUHH pacxsop 


TAEJIHUA 3 


BjIHJTHHC paCTBOpOB SO 2 Ha HHTeHCHBHOCTb AbIXaHHfl y JIMUiaHHHKOB 
(mkji O 2 x _1 r -1 cyxoM Maccbi) 


KoHUCHTpaUMH 

S0 2 , 

pH 

HHTeHCHBHOCTb JlblXaHHJI y BHaOB 

Peltigera aphthosa 

Cetraria islandica 

Cladonia stellaris 

Hypogymnia physodes 

KoHTpOJIb 

5.95 

959 ± 50 

421 ±56 

316 ± 11 

390 ±8 

5 

4.00 

893 ± 25 

450 ± 32 

224 ± 29 

367 ±8 

50 

3.00 

662 ±41 

226 ± 22 

0 

0 

100 

2.70 

334 ± 56 

! 34 ±11 

0 

0 


lip mm en an lie. ?kcito3HUHH 20 % n = 4, P = 99 %. 
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S0 2 3HaHHTejibH0 KHCJiee (pH 2.7). Omcbhaho, hto hh3khm 3HaneHHeM pH oStj^chhctch 
6ojiee CHjibHoe TOpMOxceHHe j^wxaHHH pacTBopoM S0 2 no cpaBHeHHio c pacTBOpaMH CuS0 4 
b toh xe hjih 6oJiee bhcokoh KOHueHTpaunn. 

noAoGHbin pe3yjibTaT 6bm nonyneH b npeflbmymeH pa6oTe (IHannpo, KoTjioBa, 1995), 
Koma CKopocTb norjiomeHHH KHC/iopoAa y H. physodes n P. aphthosa noBbimajiacb npn 
j^encTBHH pacTBopoB S0 2 b hh3koh KOHueHTpauHH, a c ee yBejiHHeHneM HannHana 
CHHXCaTbCfl. 

HpoBeAeHHbie 3KcnepnMeHTbi no3BOJi5HOT caejiaTb cjieztyiomHe BbiBO^bi. 

1. MccneziOBaHHbie bh^m jmmaHHHKOB 0Ka3ajmcb Heo^HHaKOBO nyBCTBHTejibHbiMH k 
A eHCTBHio cojiew Mean. Han6ojiee yasBHMbiM 6bmo ^bixanne y annreHHoro jinuiaHHHKa 
Cetraria islandica , y KOToporo HHrnGHpoBaHHe npouecca Hanajiocb nocne 20-nacoBOH 
3Kcno3Hunn Ha 0.1 mM pacTBOpe CuS0 4 . V Nephroma arcticum oOHapyxceHO caMoe 
ObicTpoe neraTHBuoe B03AencTBne 0.01 M pacTBopa CuS0 4 : CKopocTb flbixaHHfl CHH3Hjiacb 
yxe nepe3 0.2 h. Y ocTanbHbix bh^ob noBbimajiacb HHTeHCHBHocTb AbixaHHfl Ha pacTBopax 
cojien Mem b cjiaGon KOHueHTpaunn h npn kopotkhx SKcnosnuHHX, a npn ycnjieHHH 
CTpecca ^bixaime CHH)Kanocb, npHneM HanOonee ycTOHHHBbiM 6bmo AbixaHne y Hypo gym- 
nia physodes. 

2. no-BH^HMOMy, npn bmcokoh KOHueHTpaunn cyjibc{)aTa h xnopn^a Me/tH flbixaHHe 
jinujaHHHKOB npoKjte Bcero pearnpyeT Ha AencTBne aHnonoB SO|~ h Cl~, co3,aaK)mHX 
KHCjiyio cpeay h HapyinaiomHx uejiocrHocTb KjieTOHHbix MeMOpan. 
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SUMMARY 


The effects of solutions of CuSCU and CuCb on the respiration of Cetraria islandica , Cladonia 
stellaris , Hypogymnia physodes , Nephroma arcticum, Peltigera aphthosa and P. membranacea in 
laboratory experiments are reported. Both salts enhanced the respiratory intensity in low concentra¬ 
tions and with short expositions. The more severe stress reduced respiration of lichens although the 
sensitivity varied in different species. In C. islandica the inhibitory effect took place after 20 hrs on 
0.1 mM Q 1 SO 4 , while in Nephroma arcticum the 0.2 hr exposition on 0.01 M CUSO 4 caused the 
reduction of the process. Respiration of H. physodes proved to be the most tolerant to the copper 
salts. Possible reasons of the results obtained are discussed. 


OnenaTKH h ncnpaBJieHHH 


B N« 8 b ccmepacaHHH 6biJia ^onymeHa onenaTKa (HenpaBHJibno yica3aHbi CTpaHHijbi 
YKa3aTejia hobmx Ha3BaHHH pacTeHHH h npaBHJi xyia aBTopoB). flajiee npHBOflHTca npa- 

BHJIbHblH BapHaHT. 
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Pe,aaKUHfl npHHocHT cboh H3BHHenHa BceM HHTaTejiflM BoTaHHHecKoro )Kypnajia. 
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KPATKHH KYPC CHCTEMATHKH C OCHOBAMH HAYKH 
O PACTHTEJ1BHOCTH: YHEEHHK. M.: JIOIDC, 2001. 264 C. 

A. D. BULOKHOV. B. M. MIRKIN, L. G. NAUMOVA, A. A. MULDASHEV. HIGHEST PLANTS: SHORT OF 
SYSTEMATICS WITH ELEMENTS OF VEGETATION SCIENCE. EDUCATIONAL BOOK. MOSCOW, LOGOS, 

2001. 264 P. 

EpHHCKHH rocyflapcTBeHHbiH yH-T hm. aicaaeMHica H. T. FleTpoBCKoro 
241036 EpHHCK, yji. EexHUKaa, 14 , ica^eapa Ootbhhkh 
nocTynwjia 09 . 08.2001 

B HacToamee BpeMa omymaeTC 5 i ocTpenmafl HeoOxo/WMocTb b yneOHon jiHTepaType 
no CHCTeMaTHKe Bbicmnx pacTeHnn. CTyaeHTbi 3aHHMaiOTCfl b ochobhom no yne 6 HHKaM, 
H 3 jiaHiibiM 20—30neT Ha 3 a# (ncmnoHeHne cocTaBJiaeT yneOHHK B. T. EneHeBCKoro c 
coaBT. (2000)). 

B npeAHCjiOBHH peueH3npyeMoro yneOHHKa cjjopMynnpyioTCfl 4 npnHunna no/iOopa 
MaTepnajia: 1) KOHuenxyajibHbin xapaKTep. CTyaeHTaM npe^JiaraeTca ocBOHTb ochobh 
cncTeMaTHKH pacTeHnn Kax HayKH 06 nx pa3HOo6pa3HH Ha npnMepe orpaHnneHHoro nncjia 
TaxcoHOB, KOTopbie ripeflCTaBjiaiOT pa3Hbie BapnaHTbi CTpoeHna pacTeHnn; 2) no/iGop 
TaxcoHOB npenMymecTBeHHO H3 MecTHon cjjjiopbi c yneTOM npaKTnnecKon 3HannM0CTn h 
c ocoObiM aKueHTOM Ha KyjibTypHbie pacTeHna; 3) aKueHT Ha 3KOJiornio TaxcoHOB, b 
nacTHocTH Ha CTpaTernn nx BbixcnBaHna npn CTpeccax; 4) BKjnoneHne b tckct b KanecTBe 
AonojiHHTejibHoro MaTepnajia HHTepecHbix cjjaKTOB o npnpo/ie n 3HaneHnn paereHnn. 

B KHnre 4 nacTn. 1-a nacTb — «BBeAeHne b cncTeMaTHKy Bbicmnx pacreHnn» — 
coctoht H3 2 niaB: Hero Hy)KHa cncTeMaTHKa Boo6me n Bbicmnx pacTeHnn b 

nacTH0CTn» n «06ma5i xapaKTepncTHKa Bbicmnx pacTeHnn» (o6e HanncaHbi oneHb 
jiaKOHnnHO, 5 CTpaHnu). ABTopbi n3JiaraiOT ncTopnio n 3auaHH cncTeMaTnxn pacTeHnn n 
uaiOT xapaKTepncTnKy oTjinnnn Bbicmnx pacTeunn ot Hn3mnx. 

1- 5i nacTb 3aBepmaeTca cpaBHnTejibHon TaOjinuen Bbicmnx n Hn3mnx pacTeHnn 
(b yneOHnKe MHoro TaOjinu, ohh oneHb nHcJiopMaTHBHbi n oOnemaiOT cJiopMnpoBaHne y 
CTyjjeHTOB o 6 mnx npeucTaBjieHnn 06 n3ynaeMbix TaxcoHax), b KOTopon oTMeneHO pa3Jin- 
nne BpeMeHn noaBJieHna Ha 3eMJie, npnBeueHbi Bbicmne TaKcoHbi n nncjio bhuob, yxa3aH 
BKJia/i b OnojiornHecKyio npouyKumo 6 noccJ)epbi (68 n 32%) n uoji5i b (JinTOMacce 
6 noccf)epbi (99.8 n 0.2%). 

2- 5i nacTb «CnopoBbie n ronoceMeHHbie» (oOtcmom HeMHoro 6 onee 50 CTpaHnu) 
BKjnoHaeT xapaKTepncTnKy moxobhuhmx (maBa 4) n OTuejia rojioceMeHHbix (ruaBa 5). 

JlaKOHHHHocTb TeKCTa KOMneHcnpyeTca cepnen yuanHbix TaOnnu: «Pa3JinHnfl OpneBbix 
n ccJiarHOBbix mxob», «CpaBHeHne KJiaccoB Hepaticopsida n Bryopsida» n np. Oco6bin 
nHTepec npe^CTaBJiaioT TaOnnubi, noKa3biBaK)mne cjjaKTopbi pncxa n CTpaTernio noBbime- 
HHH yCTOHHHBOCTn K HHM Ha pa3HbIX CTaunflX ^KH3HeHHOrO UHKJia MOXOBHAHbIX n Bbicmnx 
cnopOBbix pacTeHnn. 


1 ToHKa 3peHHa peaaKUHH MoxeT He coBnauaTb c mhchhcm aBTopoB peueH3HH. 
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3- a nacTb yneOHHxa nocBameHa uBeTXOBbiM h coAep>KHT o6myio xapaxTepncTHxy 
UBeTKOBbIX paCTeHHH, o630p HeKOTOpbIX THnOTe3 HX npOHCXOXtfleHHfl, XapaKTepHCTHKy 
^ByAOJibHbix h o^HOAOJibHbix. IIpH o63ope ceMeHCTB aBTOpbi hbho «neperHyjiH naJiKy» b 
CTpeMJieHHH KOMnaKTHO H3AO)KHTb MaTepHajlbl! OHH nOJDipoGHO paCCMaTpHBaiOT Bcero 
27 ceMencTB, a 10, 6jih3khx k hhm, o6cy>KAaK)T BCxonb3b. OAHaxo 3acjiy^KHBaeT OAoGpeHHH 
HaHAeHHaa aBTopaMH TaOnHHHaa (J)opMa «nacnopTOB ceMeHCTB», KOTopbie BxmonaioT 
HHCAO pOAOB H BHAOB, (|)OpMyjiy UBeTXa, reorpa(J)HK), )KH3HeHHbie Cj)OpMbI, THn OnblJieHHH, 
nJIOABI, BXAIOHaa CnOCOGbl AHCCCMHHaUHH, CI1HCKH BaXCHeHUIHX pOAOB AHKHX H KyjIbTyp- 
Hbix pacTeHHH cpeAHew nojiocbi EBponencxon Pocchh. 

MHOrO BHHMaHHfl aBTOpbi yaeJIfllOT BOnpOCaM X03AHCTBeHHOH LieHHOCTH pacTeHHH. 
Tax, b ceMencTBe 3JiaKOB, k npHMepy, ecTb pa3Aenbi «3naxn xa k AOMHHaHTbi 3JiaxoBHHxoB» 
h «Xjie6Hbie 3JiaxH». Ilpn stom npHBeAeHa TaOnnija xapaxTepncTHxn ochobhbix nnmeBbix 
3AaxoBbix xyjibTyp. AHanorHHHbie AaHHbie npHBOA^TCH h o xyjibTypHbix pacreHHflx 
ceMencTBa 6o6oBbix. PeueH3eHT nonaraeT, hto sth « 3 jieMeHTbi pacTeHHeBOACTBa» b Taxon 
xHHre oHeHb nojie3Hbi. CeroAHA pojib xyjibTypHbix pacTeHHH b )kh3hh nenoBexa CTOjib 
BeJIHXa, HTO HaCTajIO BpeMA yCHJIHTb BHHMaHHe X HHM H B 60 TaHHHeCXHX xypcax. 

PyOpnxn «3 to HHTepecHo», HeOonbuiHe no oObeMy h HaOpaHHbie neTHTOM, AenaioT 
HTeHne yneOHHxa 6ojiee HHTepecHbiM h AaioT cTyaeHTy nojre3Hyio HH(J)opMauHK) aaa 
pacuiHpeHHa xpyro30pa. 

4- 51 nacTb XHnrn «OcHOBbi HayxH o pacTHTejibHOCTH», HecMOTpa na to hto HMenHO 
3 tot pa3Aeji HBjiaeTCH aha aBTopoB «cbohm», Ha B3rri5iA peueH3eHTa, He yaajiacb. Ha 
80 CTpaHHuax TexcTa ohh no cymecTBy nonbiTajiHCb BTHCHyTb xoHcnexT hmh >Ke He^aBHo 
onyOjinxoBaHHoro yneOHHxa «CoBpeMeHHaa Hayxa o pacTHTejibH0CTH» (Mhpxhh h Ap., 
2001). 5 rjiaB stoh nacTH («3xonorHHecxne c})axTopbi», «3xonorHA bhaob», «IIonynAUHH 
pacTeHHH», «PacTHTenbHbie cooOmecTBa (cJ)HToueH03bi)», «H3yneHHe cJ)Aop») nepenacbi- 
meHbi TeopeTHHecxHM MaTepnanoM h TepMHHonorneH, noTOMy ycBOHTb hx cTyAeHTaM 
6yAeT caoacho. fla h Taxoe noAHoe 3HaHne HayxH o pacTHTeAbHocTH npn nepBOM 
3HaXOMCTBe C Heii H3JIHUIHe. 

llocxoAbxy 3Ta xHHra, bhahmo, 6yAeT nepen3AaBaTbCA, cneAyeT pexoMeHAOBaTb aBTO- 
paM nepenncaTb neTBepTyio nacTb, yMeHbuiHB hhcao o6cy)KAaeMbix*BoripocoB, h CAenaTb 
CTHAb TexcTa 6onee nonynApHbiM. 

HeAOCTaTXOM XHnrn abaactca Majioe xoahhcctbo Menxnx nepHo-Oenbix nnniocTpauHH. 

06maa oueHxa yneOHnxa — caMaa nono>KHTenbHaA. Oh HOBaTopcxnn h He noxo>x*HH 
Ha oahh H3 Tex, xoTopbie 6wah H3AaHbi paHee. Moxcho cnopnTb c aBTopaMH no noBOAy 
BXAioHeHHA hah ne BXAiOHenHA b yneOHHx Tex hah hhmx ceMeilcTB, ho OeccnopHo OAHOI 
npaxTHXH-OoTaHHXH HanncaAH xopomnn xoMnaxTHbiH yneOHHX, no xoTopoMy CTyAeiiTy 
OyaeT yAoOHo H3ynaTb Bbicuine pacTeHHA. 
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TaSjimja I. OpameHTbi kjictok Me30(J)Hjijia 3HMHe3ejieHoro jmcra Muscari tubergenianum npH TeMnepaTypax 
0 °C (a, e) h -10 °C {6, a) b anHKajibHOH {a, 6) h cpeflHHHOH c HflpOM (<?, a) Hacrax. 

e — BaKyojib, xji — xnoponjiacT, a — Jtupo. MacniTa6Haa JiHHeiiKa: a — a — 2. 5 mkm. 








TaSumja II. XjioponnacTbi (a, 6) u mhtoxohaphh (e, z) b KjieTKax Me 30 (})Hjijia 3 HMHe 3 ejiet 
tubergenianum npn TeMnepaTypax 0 °C (a, e) u -10 °C (6, z). 

m — MHTOxoHflpHH. OciajibHbie o6o3HaHeHHH Te ace, hto h b Ta6n. I. MacniTa6HaH mmefiKa: 




